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ABSTRACT 


— ^  Commencing  in  December  1982„  Hargis  and  Associates,  under  a 
contract  with  General  Dynamics  Corporation,  conducted  an  extensive 
investigation  to  determine  the  presence  and  extent  of  industrial 
chemical  pollution  at  Air  Force  Plant  No.  4.  A  major  portion  of  this 
work  was  devoted  to  the  testing  of  ground  water  flowing  within  the 
overburden.  In  addition,-"  Hargi  s  had  16  wells  drilled  to  monitor  for 
polluted  ground  water  in  the  upper  and  middle  zones  of  the  Paluxy 
Formation.  Paluxy  ground  water  was  monitored  because  the  Formation  is 
a  principal  water  supply  for  the  contiguous  city  of  White  Settlement. 
Hargis,  in  a  letter  to  General  Dynamics  dated  12  April  1985,  reported 
discovery  of  a  concentration  of  8,900  ug/1  of  trichloroethylene,  190 
ug/1  of  1 , 2-trans-dichloroethylene ,  and  lesser  amounts  of  other 
chlorinated  hydrocarbons,  and  the  existence  of  abnormally  high  water 
levels  in  the  upper  zone  of  the  Paluxy  Formation  in  well  P-8(U).  In 
this  letter,  and  again  in  the  Phase  II  report  of  1985,  Hargis 
interpreted  this  information  to  indicate  that  chemically  polluted  ground 
water  from  the  overburden  was  recharging  the  upper  zone  of  the  Paluxy 
aquifer  beneath  the  east  parking  lot  of  the  plant.  In  early  May  1985, 
the  Fort  Worth  District,  Corps  of  Engineers,  operating  for  Kansas  City 
District  Superfund,  was  asked  to  review  existing  data,  investigate  the 
distribution  of  chemical  pollution  within  the  Paluxy,  and  to  locate  the 
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area  in  which  polluted  overburden  ground  water  enters  the  Paluxy 
aquifer.  The  Corps  proposed  to  drill  six  monitor  wells  into  the  upper 
zone  of  the  Paluxy  aquifer  and  five  monitor  wells  into  the  alluvium 
mantling  the  bedrock,  both  groups  of  monitor  wells  to  be  located  in  the 
east  parking  lot  of  the  plant.  Also,  the  Corps  proposed  to  have 
geophysical  logs  run  in  Paluxy  monitor  wells  P-1  through  P-4,  and  P-5(M) 
through  P-10(M).  These  proposals  were  not  implimented  because  of 
funding  curtailment.  The  following  investigative  work  was  performed  at 
the  plant: 

Three  pairs  of  Paluxy  monitoring  wells  were  drilled  along  the  south 
boundary  of  the  plant  to  determine  if  pollutants  discovered  in  well 
P-8(U)  had  reached  the  south  plant  boundary.  One  of  each  pair  of  these 
wells  was  completed  in  the  upper  zone  of  the  Paluxy  and  the  other  was 
completed  in  the  middle  zone.  Ground  water  was  sampled  in  these  wells 
and  tested  by  Hargis  and  Associates.  To  date  none  of  these  wells  appear 
to  produce  chemically  polluted  ground  water.  It  is  recommended  that 
sampling  and  testing  of  ground  water  from  all  of  the  well  pairs  along 
the  south  boundary  of  the  plant  continue,  preferably  on  a  short-cycle 
basis.  In  addition  to  the  drilling  of  3  pairs  of  Paluxy  monitoring 
wells,  28  exploratory  borings  were  drilled  in  the  east  parking  lot  to 
obtain  data  for  mapping  topography  of  the  eroded  surface  of  bedrock  in 
the  area  where  the  overburden  might  be  in  direct  contact  with  the  Paluxy 
aquifer.  Exploratory  drilling  found  that  an  erosion  channel  there  does 
not  penetrate  the  Paluxy  Formation  at  any  of  the  drill  sites.  A 
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sandstone  bed,  located  immediately  beneath  the  Walnut  limestone  and 
separated  from  the  upper  zone  of  the  Paluxy  aquifer  below  by  8  to  14 
feet  of  shale,  was  recognized  in  geophysical  logs  of  the  monitor  wells 
along  the  southern  boundary  of  the  plant,  the  geophysical  log  of 
exploratory  boring  8A3F-110,  and  in  short-interval  cores  in  the  area  of 
predicted  contact  between  the  overburden  and  the  Paluxy  Formation,  which 
became  known  as  the  "window."  This  sandstone  may  be  the  only  member  of 
the  Paluxy  Formation  which  becomes  polluted  in  the  "window"  area.  Since 
this  has  not  been  proved,  it  is  recommended  that  two  monitor  wells  be 
drilled  immediately  south  of  the  "window"  to  test  separately  this 
uppermost  Paluxy  sandstone  and  the  upper  zone  of  the  Paluxy  aquifer 
proper.  If  these  wells  find  pollution  to  be  restricted  to  the  uppermost 
Paluxy  sandstone,  it  is  recommended  that  additional  monitor  wells  be 
drilled  into  the  upper  zone  of  the  Paluxy  aquifer  in  the  vicinity  of 
monitor  well  P-8(U)  to  determine  whether  and  to  what  extent  pollution 
has  spread  in  the  upper  Paluxy  zone  proper  from  well  P-8(U).  It  is  also 
recommended  that  several  monitor  wells  be  completed  in  the  overburden  in 
the  east  parking  lot  to  better  define  distribution  of  polluted  ground 
water  and  to  locate  sand  and  gravel  deposits  in  the  erosional  channel  in 
the  bedrock.  Additionally,  these  wells  may  offer  an  opportunity  to 
determine  the  velocity  at  which  ground  water  moves  through  the 
overburden  by  injecting  a  nonhazardous  dye  tracer  in  selected  wells. 
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INVESTIGATION  OP  POLLUTION  OF  G BOUND  HATES 
IN  THE  PALUXT  AQUIFER  AT  AIB  FORCE  PLANT 
NO.  4,  FORT  NORTH,  TEXAS 

INTRODUCTION 

1.  Preceding  Studies.  Pollution  of  ground  water  beneath  Air  Force 
Plant  No.  4  was  studied  first  by  Hargis  and  Montgomery,  Inc.,  then  by 
Hargis  and  Associates,  Inc.  The  problem  being  investigated  was  chemical 
pollution  of  ground  water  within  the  overburden.  Monitoring  and  testing 
of  ground  water  commenced  with  completion  of  well  HM-1  in  December  1982. 
D'Appolonia  Waste  Management  Service  conducted  a  refraction  seismic 
survey  in  the  east  parking  lot  in  1983  in  an  effort  to  delineate 
topography  of  the  eroded  top  of  the  bedrock  in  that  area.  The  U.S. 
Environmental  Protection  Agency  contracted  four  wells  which  were  drilled 
in  May  and  June  1983  to  monitor  ground  water  in  the  overburden.  These 
wells  are  located  in  the  city  of  White  Settlement  near  the  south  and 
west  boundaries  of  the  plant.  A  record  search  to  locate  additional 
sites  of  buried  industrial  waste  was  made  by  CH2M  Hill  Company  in  1984. 
The  reader  is  referred  to  the  following  reports  for  details  of  other 
investigations  of  ground-water  pollution  at  the  plant: 

a.  Hargis  and  Montgomery  Inc.  1983a,  dated  3  February  1983, 

b.  Hargis  and  Montgomery,  Inc.  1983b,  dated  12  July  1983. 

c.  Hargis  and  Associates,  Inc.  1984a,  dated  12  October  1984. 

d.  Hargis  and  Associates,  Inc.  1984b,  dated  25  October  1984. 

e.  Hargis  and  Associates,  Inc.  dated  25  September  1985. 


Monitor  wells  were  drilled  by  Southwestern  Laboratories,  Inc.,  of 
Dallas,  Texas  for  Hargis  and  Montgomery  and  Hargis  and  Associates. 
Ground  water  from  monitor  wells  was  sampled  periodically  by  Hargis. 
Ground-water  samples  were  tested  for  pollutants  primarily  by  Brown  and 
Caldwell  Laboratories;  Inc.,  of  Bakersfield,  California.  Some  testing 
was  also  done  by  Radian  Corporation  of  Austin,  Texas. 

Hargis  and  Associates  informed  General  Dynamics  Corporation  by  a 
letter  dated  12  April  1985,  that  a  concentration  of  8,900  ug/1  of 
trichloroethylene,  a  concentration  of  190  ug/1  of 
1 , 2-trans-dichloroethylene  and  lower  concentrations  of  other  chlorinated 
hydrocarbons  had  been  discovered  in  well  P-8(U)  monitoring  the  upper 
zone  of  the  Paluxy.  In  this  letter  and  again  in  the  Phase  II  report  of 
25  September  1985,  Hargis  interpreted  abnormally  high  water  levels  in 
well  P-8(U)  and  normal  water  levels  in  well  P-8(M)  coupled  with  finding 
pollutants  in  the  upper  zone  of  the  Paluxy  to  indicate  that  ground  water 
from  the  overburden  was  probably  recharging  the  upper  portion  of  the 
Paluxy  aquifer  in  an  area  east  of  the  Assembly  Building  where  the 
normally  intervening  Walnut  Formation  was  believed  to  be  missing.  At 
the  beginning  of  May  1985  the  Air  Force  asked  the  Corps  of  Engineers  to 
assist  in  determining  the  extent  of  pollution  within  the  Paluxy 
Formation  beneath  the  east  parking  lot  in  the  vicinity  of  the  Paluxy 
monitor  well  P-8(U)  and  to  employ  contractors  to  do  remedial  work  if 
immediate  action  was  required. 
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accumulated  data  bearing  on  pollution  of  the  Paluxy  Formation  in  the 
southeast  part  of  the  plant  property.  The  Corps  was  then  to  develop  a 
plan  of  investigation  with  the  object  of  defining  the  limits  of 
pollution  within  the  Paluxy  discovered  by  monitor  well  P-8(U)  and  to 
drill  a  number  of  exploratory  borings  to  locate  the  area  in  which 
pollutants  enter  the  Paluxy.  The  Corps  plan  included  drilling  and 
completing  three  pairs  of  Paluxy  monitor  wells  along  the  southern 
boundary  of  the  plant  to  discover  if  pollutants  were  present  and  moving 
beyond  the  south  plant  boundary  toward  the  city  of  White  Settlement. 
The  Corps  of  Engineers  proposed  that  an  additional  six  monitor  wells  be 
drilled  and  completed  in  the  upper  zone  of  the  Paluxy  aquifer  to  aid  in 
defining  the  pollution  plume.  The  area  in  which  pollutants  were 
believed  to  enter  the  Paluxy  Formation  was  to  be  investigated  by  the 
drilling  of  20  exploratory  borings  which  would  also  define  bedrock 
topography.  Additionally,  five  monitor  wells  were  to  be  completed  in 
the  overburden  in  the  east  parking  lot.  Monitor  wells  P-1  through  P-4 
and  middle  Paluxy  wells  P-5(M)  through  P-10(M)  were  to  have  their  pumps 
pulled  and  to  have  geophysical  logs  run  in  them  to  better  resolve 
bedrock  stratigrapy.  Because  of  funding  curtailment,  the  Corps  drilled 
only  3  pairs  of  monitor  wells  along  the  south  boundary  of  the  plant  and 
28  exploratory  borings  in  the  east  parking  lot. 

3.  Local  Geology.  Air  Force  Plant  No.  4,  operated  by  General  Dynamics 
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Corporation,  Fort  Worth  Division,  is  situated  on  overburden  immediately 
beneath  which  is  a  sequence  of  bedrock  formations  comprised  of 

limestone,  shale,  and  soft  sandstone,  all  of  Cretaceous  age.  The 
deepest  of  these  formations  which  are  relevant  to  this  investigation  is 
the  Glen  Rose  Formation  consisting  principally  of  limestone.  Depth  of 
the  Glen  Rose  limestone  varies  within  the  plant  area  from  213  feet  in 
well  P-1  to  236  feet  in  exploratory  boring  8A3F-110.  Above  the  Glen 
Rose,  in  ascending  order,  are  the  Paluxy  Formation,  the  Walnut 
Formation,  and  the  Goodland  Formation, 
a.  Stratigraphy. 

(1)  Paluxy  Formation.  The  Paluxy  Formation  consists  primarily 
of  sandstone  which  varies  from  nearly  uncemented  sand  to  moderately 

cemented  sandstone.  The  formation  also  contains  a  number  of  shale  beds, 
most  of  which  range  from  a  thickness  of  less  than  1  foot  to  as  much  as 

5  feet.  The  top  of  the  Paluxy  Formation  is  defined  as  the  first 

scndstone  encountered  beneath  shale  or  limestone  of  the  overlying  Walnut 
Formation.  The  Paluxy  has  been  divided  into  three  zones.  The  lower 
zone,  immediately  overlying  the  Glen  Rose  Formation,  is  comprised  of  a 
number  of  sandstone  beds  separated  from  each  other  by  beds  of  shale  from 
less  than  1  foot  thick  to  as  much  as  7  feet  thick.  Two  geophysical  logs 
of  this  zone  in  the  city  of  White  Settlement  indicate  that  much  of  the 
sandstone  is  somewhat  shaly  or  clayey.  The  zone  is  quite  consistent  in 
total  thickness  throughout  the  plant/White  settlement  area.  Because  of 
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the  presence  of  beds  of  shale  and  shaly  sandstone,  the  lower  zone  of  the 
Paluxy  probably  contributes  less  ground  water  to  water  supply  wells 
within  the  city  of  White  Settlement  than  does  the  middle  zone. 

The  middle  zone  of  the  Paluxy  has  a  relatively  small  shale  or  clay 
content.  This  unit  is  the  uppermost  Paluxy  unit  in  which  White 
Settlement  city  wells  are  completed.  The  middle  zone  of  the  Paluxy 
Formation  is  quite  recognizable  on  geophysical  logs  of  wells  in  this 
area.  For  examples  of  this  see  Plate  1  which  is  a  correlation  diagram 
in  the  plant/White  Settlement  area  utilizing  geophysical  logs. 

Water  wells  producing  from  the  Paluxy  Formation  in  the  city  of  White 
Settlement  are  not  completed  in  the  upper  zone  of  the  Paluxy  because  of 
its  low  productivity.  The  upper  zone  of  the  Paluxy  varies  in 
composition  significantly  more  in  the  proportion  of  sandstone  and  shale 
which  comprise  this  zone  in  the  area  of  Plant  No.  4  and  the  city  of 
White  Settlement  than  does  either  the  middle  or  the  lower  zone.  In 
White  Settlement,  well  No.  8,  19  feet  of  Walnut  shale  separates  the 
Walnut  limestone  and  the  Paluxy  sandstone.  Only  0.5  to  1.5  feet  of 
shale  separates  these  beds  in  the  plant  area.  The  upper  Paluxy  zone  is 
comprised  of  individual  sandstone  beds  and  of  sub-zonal  units  consisting 
of  a  number  of  sandstone  beds.  The  sub-zonal  units  are  separated  from 
each  other  by  shale  beds.  These  sandstone  units  vary  in  thickness  from 
about  13  feet  to  20  feet.  Individual  sandstone  beds  vary  from  a 
thickness  of  about  1  foot  to  as  much  as  8  feet. 
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(2)  Walnut  Formation.  Regionally  the  Walnut  Formation  is 
comprised  principally  of  shale  which  has  a  medial  shelly  limestone 
member.  This  member  is  the  Walnut  limestone  described  in  earlier 
reports  of  investigation  at  the  plant.  The  medial  limestone  member  of 
the  Walnut  is  approximately  30  feet  thick  in  the  plant/White  Settlement 
area.  Any  shale  present  separating  this  member  from  the  first  Paluxy 
sandstone  below  is  classified  as  belonging  to  the  Walnut  Formation.  The 
Walnut  also  has  a  shale  member  overlying  the  Walnut  limestone  in  this 
area  which  is  approximately  20  feet  thick.  This  shale  has,  on  rare 
occasions,  been  classified  as  belonging  to  the  Goodland  limestone 
Formation  above  it,  but  regionally  it  belongs  to  the  Walnut  Formation. 
This  shale  contains  a  few  feet  of  impure  limestone  in  its  middle 
portion.  This  part  of  the  Walnut  Formation  can  be  seen  on  the 
geophysical  and  strip-log  of  White  Settlement  well  No.  8  on  Plate  1. 

(3)  Goodland  Formation.  The  Goodland  Formation  overlies  the 
Walnut  shale.  It  is  composed  of  limestone  containing  a  few  thin  shsle 
beds.  Its  total  thickness  is  approximately  80  feet  near  the  plant. 
Only  a  few  feet  of  the  basal  part  of  the  formation  are  present  in  the 
bedrock  sequence  beneath  the  plant  because  of  erosion  of  its  outcrop. 
Limestone  comprising  this  formation  is  present  beneath  the  plant  only 
where  the  overburden  is  thin  and  bedrock  is  relatively  near  the  surface. 
These  conditions  prevail  mainly  along  the  southern  boundary  of  the  plant 
property. 
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(4)  Overburden .  Alluvium  mantling  the  eroded  surface  of 
bedrock  beneath  the  plant  has  been  called  the  upper  zone  in  reports  by 
Hargis  and  Montgomery,  Inc.,  and  by  Hargis  and  Associates,  Inc.  This 
material  is  referred  to  here  as  overburden.  Overburden  in  this 
immediate  area  consists  primarily  of  clay,  some  of  which  is  sandy  and 
gravelly,  but  it  contains  channel  deposits  of  sand  and  gravel  as  well. 

b.  Structure .  Geologic  structure  in  the  shallow  Cretaceous  bedrock 
above  the  top  of  the  Glen  Rose  Formation  consists  principally  of  gentle 
regional  dip  slightly  south  of  east  at  approximately  30  feet  per  mile. 
Formational  dip  places  the  base  of  the  Walnut  limestone  at  between 
elevation  582  and  elevation  587  along  Grants  Lane  and  at  elevation  600 
to  elevation  602  in  the  vicinity  of  monitor  wells  P-10(U)  and  P-10(M) 
near  the  unnamed  creek  west  of  Bomber/Meandering  Road  west  of  the  plant. 

c.  Aquifer  Hydrology. 

(1)  Overburden .  Ground  water  within  the  overburden  flows  in 
two  general  directions  on  top  of  the  eroded  bedrock  in  the  plant  area. 
A  divide  area  of  relatively  high  bedrock  extends  approximately 
north-south  in  the  general  area  of  the  Parts  Plant  Building  (No.  5) 
northward  from  about  the  location  of  Warehouse  No.  1.  West  of  this 
subsurface  divide,  overburden  ground  water  flows  toward  the  unnamed 
creek  west  of  Bomber  Road.  East  of  the  divide,  ground  water  flows  to 
the  east,  then  to  the  north,  down  at  least  two  buried  channels  eroded 
into  the  top  of  the  bedrock. 
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(2)  Paluxy  Dpper  Zone.  Many  water  levels  in  wells  completed  in 
both  the  upper  and  middle  zones  of  the  Paluxy  aquifer  are  at  elevations 
below  the  top  of  the  upper  zone  of  the  aquifer.  In  wells  P-8(U)  and 
P-10(U)  completed  in  the  upper  zone,  early  water  levels  were  19  and  21 
feet  higher  than  water  levels  in  their  companion  wells  P-8(M)  and 
P-10(M)  completed  in  the  middle  zone  of  the  Paluxy,  suggesting  recharge 
of  the  upper  zone  of  the  Paluxy  aquifer  in  the  vicinity  of  the  wells. 
Contours  on  elevations  of  water  levels  in  monitor  wells  completed  in  the 
upper  zone  of  the  Paluxy  aquifer  are  shown  on  Plate  2.  The  contours  are 
drawn  on  few  data.  These  piezometric  data  are  not  well  distributed  for 
purposes  of  hydrologic  interpretation.  However,  it  is  known  that  the 
upper  zone  of  the  Paluxy  aquifer  is  recharged  through  outcrops  of  this 
zone  in  the  bottom  of  Lake  Worth,  immediately  north  of  the  plant  where 
the  lake  is  oriented  east-west.  Contours  in  areas  of  closest  well  data 
suggest  that  ground  water  in  this  zone  probably  flows  nearly  due  south, 
except  for  anomalies.  Contours  around  well  P-10(U)  have  been  drawn  to 
suggest  that  recharge  may  be  occurring  in  the  bottom  of  the  unnamed 
creek  west  of  Bomber/Meandering  Road.  This  was  done  because  of  the 
anomalously  high  water  level  in  well  P-10(U)  next  to  the  creek. 
Anomalously  high  water  levels  in  the  upper  zone  of  the  Paluxy  in  well 
P-8(U)  coupled  with  the  discovery  of  chemical  pollution  in  water  from 
Paluxy  monitor  well  P-8(U)  and  water  from  overburden  monitor  wells  such 
as  HM-82  gave  rise  to  Hargis'  interpretation  that  overburden  ground 


water  containing  chemical  pollution  was  in  hydraulic  contact  with  the 
upper  zone  of  the  Paluxy  Formation  and  was  actively  recharging  the  upper 
zone  of  the  Paluxy  aquifer.  That  part  of  the  channel  eroded  into  the 
bedrock  in  which  contact  between  the  overburden  and  sandstone  of  the 
Paluxy  aquifer  was  believed  to  exist  has  been  called  the  "vindov."  The 
"window"  was  believed  to  be  located  under  the  east  parking  lot  of  the 
plant,  southeast  of  Engineering  Building  200. 

(3)  Paluxy  Middle  Zone.  Plate  3  shows  contours  on  elevations 
of  water  levels  in  the  middle  zone  of  the  Paluxy  aquifer.  Water  level 
contours  from  the  relatively  few  monitor  well  data  in  the  middle  zone  of 
the  Paluxy  as  drawn  suggest  a  flow  direction  of  south  30°  east  in  this 
zone.  The  water  level  elevation  data  contour  smoothly,  and  5  foot 
contours  are  more  widely  separated  than  are  those  of  the  upper  zone  of 
the  Paluxy  aquifer.  These  conditions  suggest  that  the  middle  zone  here 
may  be  more  remote  from  its  source  of  recharge  than  is  the  upper  zone. 
The  flow  direction  indicated  by  the  contours  seems  to  indicate  that  the 
recharge  area  of  the  middle  zone  is  farther  upstream  in  Lake  Worth  than 
is  that  of  the  upper  zone.  This  appears  to  be  in  accord  with  regional 
structure  of  the  Paluxy  Formation.  Since  the  Paluxy  Formation  dips 
(inclines)  eastwardly,  it  also  rises  to  the  west.  The  middle  zone  of 
the  formation  is  not  known  to  crop  out  in  the  bottom  of  Lake  Worth  along 
the  north  boundary  of  the  plant.  It  may  crop  out  in  the  lake  bottom 
north  and  west  of  the  plant. 
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PLAB  OF  INVESTIGATION 


1.  Palmy  Monitor  Well  Program.  Initial  action  by  the  Corps  of  Engineers 
was  to  drill  and  complete  three  pairs  of  monitor  wells  on  an  east-west 
line  along  the  south  plant  boundary.  The  well  pairs  were  located  500 
feet  apart.  Wells  P-ll(U)  and  P-ll(M)  were  completed  in  the  middle  of 
the  south  end  of  the  east  parking  lot.  Wells  P-12(U)  and  P-12(M)  were 
located  in  the  alley  along  the  south  side  of  General  Warehouse  Building 
No.  188.  The  well  heads  were  placed  in  small  concrete  vaults  beneath 
the  alley  paving.  The  vaults  were  covered  by  removable  steel  cover 
plates  to  permit  vehicle  traffic,  yet  easy  access  to  the  well  heads  and 
protection  from  entry  of  rain  runoff  into  the  wells.  Wells  P-13(u)  and 
P-13(M)  were  completed  80  to  90  feet  south  of  the  line  of  P-11  and  P-12 
well  pairs.  P-13(U)  and  P-13(M)  are  located  just  off  the  concrete  apron 
approximately  120  feet  south  of  the  southwest  corner  of  Run  Station  No. 

1.  Zonation  of  the  Paluxy  Formation  used  for  completion  of  these  wells 
was  tailored  to  match  that  employed  by  Hargis  and  Associates.  The 
purpose  of  the  well  pairs  was  to  discover  if  pollution  within  the  Paluxy 
aquifer  had  reached  the  south  boundary  of  the  plant  in  the  upper  or 
middle  zones  of  the  Paluxy. 

a.  Well  Drilling  and  Construction.  Well  drilling  and  completion 
procedures  employed  were  similar  to  those  used  by  Southwestern 
Laboratories  in  their  work  for  Hargis  and  Associates.  Of  the  three 
wells  completed  in  the  upper  zone  of  the  Paluxy  along  the  southern 


10 


boundary  of  Che  plant,  only  well  P-12(U)  was  completed  to  Include  the 
uppermost  sandstone  immediately  beneath  the  Walnut  limestone.  The 
casing  program  used  for  completions  in  the  upper  zone  of  the  Paluxy 
involved  steel  casing  through  the  Walnut  limestone.  However,  only  a 
14-inch  diameter  hole  was  drilled  in  this  section  into  which  10-inch 
steel  casing  was  set,  centralized,  and  cemented  from  the  bottom  of  the 
casing  to  the  ground  surface.  A  9-7/8-inch  diameter  hole  was  then 
drilled  from  the  bottom  of  the  10-inch  casing  to  total  depth  of  the  well 
into  which  was  set  4-inch  centralized,  schedule  80  PVC  casing,  at  the 
bottom  of  which  was  20  feet  of  4-inch  I.D.,  0.010  slot  PVC  well  screen, 
plugged  at  the  bottom.  Filter  sand  was  placed  in  the  annulus  around  the 
4-inch  casing,  extending  upward  into  the  steel  casing.  A  H-HP,  8  gpm, 
2-7/8-inch  diameter,  20  stage,  single  phase,  Model  2x4  P050  submersible 
pump,  manufactured  by  the  Standard  Pump  Company  of  Bartlesville, 
Oklahoma,  was  installed  in  each  well  for  water  sampling.  A  14-inch  hole 
was  drilled  through  the  upper  zone  of  the  Paluxy  into  the  uppermost  part 
of  the  middle  zone  of  the  Paluxy  and  cemented  to  the  surface  in  wells 
completed  in  the  middle  zone.  As  in  wells  completed  in  the  upper  zone, 
a  4-inch  PVC  casing  and  20  feet  of  4-inch  PVC  screen  was  set  and  sand 
packed  in  the  test  interval  of  the  middle  zone.  The  same  model 
submersible  pump  was  installed  in  all  wells,  regardless  of  the  zone  they 
were  completed  in. 

A  black  substance  was  encountered  while  drilling  cement  remaining  in 
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the  10-inch  casing  of  well  P-13(M)  after  the  casing  cement  had  set.  It 
was  found  to  be  gilsonite,  a  powdered  material  used  to  prevent  lost 
circulation  while  cementing.  It  was  not  known  if  this  material  had  been 
incorporated  in  cement  behind  the  casing,  but  this  circumstance  was 
assumed  as  a  "worst  case."  Samples  of  this  material,  recovered  during 
drilling  cement  in  the  casing,  were  analyzed  by  Southwestern  Division 
Laboratory  of  the  Corps  of  Engineers  in  Dallas,  Texas,  to  determine  if 
any  toxic  substances  were  present.  Additional  samples  of  this  material 
were  obtained  from  the  Western  Company  of  North  America,  the  well 
cementers,  and  were  sent  to  Hargis  and  Associates  to  be  exposed  to 
dissolution  by  a  solution  of  trichloroethylene  (TCE)  in  a  concentration 
similar  to  that  discovered  in  ground  water  from  well  P-8(U).  Tests  were 
run  to  determine  first,  whether  the  gilsonite  would  go  into  solution; 
and  second,  whether  any  toxic  substances  would  be  produced  in  the 
process  of  dissolution.  Test  results  from  both  laboratories  were 
negative,  allowing  further  operations  in  the  well.  Incorporation  of 
gilsonite  in  the  casing  cement  also  raised  a  question  as  to  the 
integrity  of  the  casing  cement.  Western  Company  of  North  America 
pressure  tested  the  well  with  water  under  200  psi  and  then  retreated  the 
well  with  an  additional  75  sacks  of  neat  cement  slurry  with  a  surface 
pressure  of  150  psi  at  their  expense.  Logging  of  the  Paluxy  monitor 
well  pairs  was  done  initially  from  drill  cuttings,  as  were  Paluxy  wells 
P-1  through  P-10.  In  addition,  an  electric  log  was  run  in  the  open  hole 
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(before  setting  4-inch  PVC  casing)  and  a  gamma  ray  log  was  run  through 
the  entire  hole  to  produce  a  log  which  included  the  portion  of  the  well 
where  steel  casing  was  set.  Though  the  commercial  logs  run  in  the  first 
wells  drilled,  P-ll(U)  and  P-ll(M),  were  of  poor  quality,  it  became 
obvious  very  soon  that  the  logs  made  from  drill  cuttings  from  beds  below 
the  base  of  the  Walnut  limestone  did  not  agree  well  with  the  electric 
and  gamma  ray  logs  of  the  same  section  of  bedrock.  A  variety  of  reasons 
account  for  this,  most  of  which  are  related  to  the  soft  nature  of  the 
bedrock  which,  when  drilled,  would  break  sandstone  down  tc  sand  grains 
instead  of  sandstone  chips,  and  shale  into  discolored  drilling  fluid 
instead  of  shale  chips  of  sufficient  size  for  recognition.  Because  of 
the  difficulty  in  obtaining  good  logs  from  drill  cuttings,  considerable 
reliance  was  placed  on  geophysical  logs  of  the  Paluxy  monitor  wells 
along  the  southern  property  line  of  the  plant.  The  most  desirable 
features  of  geophysical  logs,  compared  with  drill  cutting  logs,  are  the 
greater  degree  of  resolution  of  individual  beds  and  small  units  and  the 
curve  character  which  results  in  characteristic  signatures  of  each 
formation,  aiding  correlation.  All  of  the  Paluxy  monitor  wells  were 
developed  by  airlift  pumping  and  surging.  Each  well  was  pumped  by 
airlift,  followed  by  a  brief  lowering  of  the  air  supply  line  below  the 
eductor  pipe  to  blow  the  well  with  compressed  air,  followed  by  an 
immediate  return  to  airlift  pumping.  This  cyclic  activity  was  repeated 
every  15  minutes  for  a  total  development  period  of  4  hours. 

b.  Well  Water  Sampling  and  Testing.  All  sampling  and  testing  of 
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ground  water  from  Paluxy  wells  P-ll(U)  and  (M) ,  P-12(U)  and  (M),  and 
P-13(U  and  M) ,  was  done  by  Hargis  and  Associates  as  part  of  their 
continuing  program  of  ground  water  monitoring.  Table  1  lists  tests 
which  found  pollutants.  Other  unpolluted  tests  are  included  to  indicate 
changes  where  pollution  disappeared.  Reproductions  of  test  reports  are 
located  in  the  Appendix  at  the  end  of  this  report.  The  finding  of  methylene 
chloride  and  toluene  in  water  samples  from  Paluxy  monitor  well  P-ll(U) 
followed  by  a  6-month  period  of  unpolluted  tests  is  interpreted  to  mean 
that  the  upper  zone  is  probably  unpolluted.  Tests  of  water  samples  from 
well  P-ll(M)  have  contained  no  pollutants  to  date  indicating  that  the 

middle  zone  of  the  Paluxy  probably  is  unpolluted  at  the  site  of  well 
P-ll(M).  Tests  of  water  from  well  P-12(U)  found  oil  and  grease  on  12 
December  1985  and  again  on  9  January  1986.  This  material  probably  was 
present  only  in  limited  amounts  because  subsequently  it  disappeared  from 
tests  of  water  from  the  well.  It  may  have  come  from  the  rig  that 

drilled  well  P-12(U).  On  9  January  1986,  62  ug/1  of 

1,1,1-trichloroethane  was  found  in  P-12(U).  This  pollutant  was  found 
again  in  concentration  of  56  ug/1  on  6  April  1986.  The  same  pollutant 
was  found  on  9  July  1986,  but  in  a  concentration  of  only  7  ug/1.  The 
trend  of  diminishing  concentrations  of  1,1,1-trichloroethane  is 
suggestive  that  the  upper  zone  of  the  Paluxy  is  unpolluted,  and  that 
this  chemical  may  have  been  introduced  during  drilling.  The  presence  of 
only  one  contaminant  is  considered  unusual.  Generally  two  or  more 
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TABLE  1 
TEST  RESULTS 


Bell  Bo. 

Test  Dace 
or  Receiving 
Dace 

Concentration  Pollutant 

P-ll(U) 

9-05-85 

15  ug/1  Methylene 

Chloride 

9-05-85 

64  ug/1  Toluene 

10-10-85 

70  ug/1  Toluene 

1-08-86 

Purgeable  Priority  Pollutants  -  all  below 
detection  level. 

4-05-86 

Same 

7-10-86 

Same 

P-ll(M) 

Mo  pollutants 

detected  between  8-29-85  and  7-22-86. 

P-12(0) 

12-12-85 

32  mg/1  Oil  and  Grease 

12-12-85 

Purgeable  Priority  Pollutants  -  all  below 
detection  level. 

1-09-86 

9  mg/i  Oil  and  Grease 

1-09-86 

62  ug/1  1 , 1 , 1-Trichloro- 

e thane 

4-06-86 

56  ug/1  1,1,1-Trichloro- 

e thane 

7-09-86 

7  ug/1  1,1,1-Trichloro- 

e thane 

P-12(M) 

10-10-85 

First  Purgeable  Priority  Pollution  test  -  all 
below  detection  level. 

7-09-86 

5  ug/1  1, 1,1-Trichi oro- 

e thane 

7-09-86 

2  ug/1  1-1-Dichloroethane 

P-13(U) 

4-09-86 

First  Purgeable  Priority  Pollutant  test  -  all 
below  detection  level. 

5-07-86 

0.17  mg/1  lead  -  0.12  mg/1  above 
maximum  permissible  concentration. 

5-07-86 

0.06  mg/1  -  Manganese  -  0.01  mg.l 
above  maximum  permissible  concen¬ 
tration. 

5-08-86 

8  ug/1  Methylene  Chloride 

6-05-86 

0.06  mg/1  lead  -  0.01  above  maxi¬ 
mum  permissible  concentration 

6-05-86 

Purgeable  Priority  Pollutants  -  all  below  detection 
level. 

7-09-86 

Purgeable  Priority  Pollutants  -  all  below  detection 
level. 

P-13<M) 

8-06-86 

Tests  for  oil  and  grease  and  for  total  fuel.  Hydro¬ 
carbons  -  all  below  detection  level. 

8-06-86 

Purgeable  Priority  Pollutants  -  all  below  detection 
level . 

8-06-86 

B/NA  Priority  Pollutants  -  all  below  detection 

level . 
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contaminants  are  found  when  an  aquifer  is  polluted.  This  well  should 


continue  to  be  sampled  and  tested  to  build  a  larger  body  of  test  data. 
Well  P-12(M)  produced  water  with  only  5  ug/1  of  1 , 1, 1-trichloroethane 
and  2  ug/1  of  1,1-dichloroethane  on  9  July  1986.  Since  water  from  this 
well  has  only  been  sampled  and  tested  once,  no  conclusion  can  be  reached 
concerning  pollution  of  the  middle  zone  at  the  location  of  the  well. 
This  well  should  continue  to  be  tested  to  build  a  body  of  test  data. 
Only  minor  concentrations  of  pollutants  have  been  found  in  water  samples 
from  well  P-13(U)  to  date.  Traces  of  lead  and  manganese  and  a  low 
concentration  of  methylene  chloride,  found  during  the  initial  3-month 
period  of  testing,  does  not  suggest  that  the  upper  zone  of  the  Paluxy  is 
polluted  at  the  location  of  the  well.  This  well  should  continue  to  be 
monitored.  Sampling  and  testing  of  well  P-13(M)  so  far  indicates  that 
no  pollutants  are  present  in  the  middle  Paluxy  here.  Ground  water  from 
this  well  should  continue  to  be  sampled  and  tested. 

A  test  of  interzonal  communication  was  conducted  in  the  Paluxy  wells 
P-12(U)  and  P-12(M).  The  middle  zone  was  continuously  pumped  at  8  gpm 
in  well  P-12(M)  for  a  period  of  3  hours.  Water  levels  were  measured  in 
well  P-12(U)  throughout  this  period.  No  drop  in  water  level  of  P-12(U) 
was  experienced  during  the  test  period.  Though  this  test  suggests  lack 
of  communication  between  the  upper  and  middle  zones  of  the  Paluxy 
aquifer  at  this  location,  the  test  is  not  considered  to  be  conclusive. 
Only  unchanging  water  levels,  measured  in  well  P-12(U)  during  pumping  of 
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well  P-12(M)  at  a  much  greater  rate,  sustained  over  a  much  longer 
period,  can  reasonably  demonstrate  lack  of  communication  between  the 
upper  and  middle  zones  of  the  Paluxy  Formation. 

c.  Safe  ty  Procedure  a .  Hazards  to  drilling  personnel  were  assessed 
at  the  beginning  of  field  operations.  It  was  determined  that  risk  was 
at  EPA  Level  D  (minimal).  Optional  rubber  gloves  were  used  by  drilling 
personnel  where  needed  in  addition  to  other  protective  clothing 
specified  for  Level  D  risk. 

The  Failing  1500  drill  and  all  tools  used  in  drilling  the  Paluxy 
monitor  wells  were  steam  cleaned  after  completing  each  well.  All 
drilling  fluids  and  cuttings,  including  augered  materials,  were 
collected  and  segregated  in  containers  specifically  for  this  purpose. 
The  collected  materials  were  sampled,  and  the  samples  were  tested  for 
the  presence  of  purgeable  priority  pollutants.  Results  of  these  tests 
determined  whether  or  not  the  materials  required  disposal  in  a  toxic 
waste  dump.  The  collected  materials  were  turned  over  to  General 
Dynamics  Corporation  for  disposal  based  on  test  documentation  supplied 
at  the  material  transfer.  Initially,  collected  surplus  drilling 
materials  were  tested  for  volatile  organic  compounds  as  a  slurry  with  a 
gas  chromatograph  using  EPA  Method  601.  Subsequently,  all  materials 
were  tested  by  gas  chromatography/mass  spectrometry  by  EPA  Method  624 
which  tests  for  a  greater  range  of  compounds.  Nearly  all  of  the 
materials  removed  from  the  exploratory  borings  were  products  of 


17 


augering.  Since  no  permanent  installation  was  made  in  these  borings, 
these  materials  were  used  to  backfill  the  holes.  Any  surplus  was 
collected,  tested,  and  disposed  of  as  were  materials  derived  from 
drilling  wells. 

2.  "Window"  Investigation.  The  site  of  the  erosion  channel  in  which 
the  "window,"  as  interpreted  by  Hargis  and  Associates,  was  believed  to 
exist,  is  the  east  parking  lot  primarily  in  an  area  near  Grants  Lane, 
southeast  of  Engineering  Building  200. 

a.  Prilling  Plan  and  Procedures.  A  plan  of  boring  and  section 
locations  is  shown  on  P"ate  4.  The  drilling  program  designed  to 
discover  the  location  of  the  "window"  was  one  of  obtaining  subsurface 
topographic  data  on  the  top  of  bedrock  in  the  area  of  the  east  parking 
lot.  Data  on  lithology  of  the  uppermost  bedrock  were  obtained  as  an 
integral  part  of  the  drilling.  Drilling  of  borings  8A4 C-83  through 
8A4C-86  early  in  the  investigation,  before  the  drilling  of  Paluxy  wells 
was  well  advanced,  proved  inconclusive  in  finding  the  "window"  which  is 
the  location  where  overburden  alluvium  is  in  contact  with  sandstone  of 
the  Paluxy  aquifer.  Borings  8A4C-84  through  8A4C-86  found  bedrock  to  be 
comprised  of  Walnut  limestone,  the  top  of  which  was  at  about  the  same 
elevation  in  all  three  borings.  Drilling  of  exploratory  borings  was 
resumed  after  completion  of  all  Paluxy  mori^or  wells  but  P-13(M).  This 
effort  took  the  form  of  laying  out  four  rows  of  potential  exploratory 
boring  locations  from  which  to  select  those  for  drilling  based  on 
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results  obtained.  The  rows  of  locations  were  laid  out  east-west, 

parallel  to  station  lines  of  the  plant  survey  grid.  Drilling  results 

from  each  row  were  portrayed  as  geologic  sections  on  plates  6  and  7. 

Borings  at  the  east  end  of  each  row,  plus  other  borings  near  the  eastern 

boundary  of  the  east  parking  lot,  formed  an  additional  row  and  were  used 

» 

to  construct  geologic  Section  E-E  ,  shown  on  plate  8.  As  drilling 
proceded  on  rows  D-D  and  E-E  ,  additional  borings  were  drilled  between 
the  first  borings  to  reduce  the  risk  of  failing  to  encounter  any 
erosional  channel  in  the  bedrock  which  might  penetrate  the  Paluxy 
Formation  and  constitute  a  "window"  through  which  polluted  ground  water 
from  the  overburden  might  enter  the  Paluxy  aquifer.  One  boring, 
8A3F-110,  was  drilled  and  logged  geophysically  to  obtain  stratigraphic 
information  on  the  basal  Walnut  limestone  and  the  whole  of  the  Paluxy 
formation  beneath  the  Walnut.  See  Plate  4  for  locations  of  monitor 
wells,  exploratory  borings,  and  geologic  sections  in  the  southeastern 
portion  of  the  plant., 
b.  Drilling  Results. 

(1)  Overburden  Composition.  Alluvium  comprising  the  overburden 
consists  of  clay,  sand,  and  gravel  with  some  of  these  materials  of 
somewhat  mixed  composition.  The  materials  are  shown  on  Sections  A-a' 
through  E-e'  on  Plates  6  through  8,  and  on  logs  of  all  wells  and 
exploratory  borings  located  in  the  Appendix  at  the  back  of  this  report. 

(2)  Bedrock  Erosional  Topography.  Topography  of  the  eroded  top 
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of  the  bedrock  is  shown  in  plan  on  Plate  5,  and  in  section  on  Plates  6, 
7,  and  8.  Bedrock  topography  of  direct  concern  to  the  site  of  a 
"window"  is  that  of  an  erosional  channel  in  the  bedrock  commencing  near 
the  south  end  of  Warehouse  No.  12.  The  channel  extends  eastward  and 
"downstream"  under  Process  Building  No.  181,  Materials  Storage  Building 
No.  182  to  the  northwest  corner  of  General  Warehouse  Building  No.  188 
where  it  turns  to  the  northeast.  From  Building  No.  188  the  channel 
extends  across  the  east  parking  lot  to  the  site  of  plugged  overburden 
well  HM-67,  adjacent  to  Grants  Lane  and  west  of  Field  Operations  support 
Building  No.  189.  Data  from  exploratory  borings  drilled  in  this 
investigation  and  from  foundation  borings  drilled  for  plant  construction 
suggest  that  a  relatively  flat  bedrock  exists  between  boring  8A-105  and 
Engineering  Building  No.  200,  which  includes  the  area  beneath  the  Field 
Operations  Building  and  Grants  Lane.  Elevations  of  the  bedrock  here 
range  from  585  to  590.  Any  deeper  erosional  channel  that  may  exist, 
eroded  into  this  relatively  flat  area,  may  take  a  course  similar  to  that 
suggested  by  the  595-foot  contour  on  Plate  5. 

(3)  Bedrock  Stratigraphy.  The  stratigraphic  sequence  of  the 
lower  portion  of  the  Walnut  formation  and  the  uppermost  portion  of  the 
Paluxy  Formation  is  shown  on  Sections  A-A  through  E-E  on  Plates  6,  7, 
and  8.  Stratigraphy  of  these  formations  in  the  form  of  five  geophysical 
logs  with  strip  logs  showing  rock  types  is  also  shown  on  Plate  1,  which 
is  a  bed.ock  correlation  diagram.  Wells  numbered  H-4  and  8,  shown  or. 
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Plate  1,  are  located  in  the  city  of  White  Settlement.  Also  shown  on 
Plate  1  are  monitor  wells  P-12(M)  and  P-13(M),  which  are  located  along 
the  south  boundary  of  the  plant.  Stratigraphic  boring  8A3F-110,  on  the 
right  side  of  Plate  1,  is  north  of  monitor  wells  P-8(U)  and  P-8(M)  in 
the  east  parking  lot.  See  Plate  4  for  the  location  of  monitor  wells  and 
exploratory  borings. 

Good  samples  of  the  uppermost  sandstone  of  the  Paluxy  Formation, 
which  occurs  imediately  beneath  the  Walnut  limestone,  were  obtained  by 
short-interval  coring  of  exploratory  borings  8A4C-102  and  8A4C-103. 
(These  borings  are  shown  on  Sections  D-D*,  Plate  7,  and  E-E*,  Plate  8). 
Core  of  the  uppermost  sandstone  was  found  to  be  very  fine-grained  and 
probably  silty.  Permeability  of  this  core  was  not  tested,  but  based  on 
visual  appearance,  the  sandstone  has  low  permeability  for  a  sandstone. 
Likewise,  core  of  2.4  feet  of  the  top  of  the  Paluxy  aquifer  proper  from 
exploratory  boring  8A4C-102,  and  core  of  the  upper  part  of  the  upper 
zone  of  the  Paluxy  formation  in  monitor  well  P-13(M)  was  also 
fine-grained  and  apparently  has  low  permeability.  A  gradual  downward 
trend  of  increasing  coarseness  of  the  sandstone  of  the  upper  zone  of  the 
Paluxy  was  observed  in  core  from  well  P-13(M).  Boring  8A4C-102  in 
Section  D-D  ,  shows  the  shallow  bedrock  sequence  logged  from  4-inch 
core.  It  is  to  be  noted  that  the  log  of  plugged  well  HM-67,  shown  in 
this  section,  indicates  a  unit  entirely  of  shaly  clay/claystone .  This 
description  is  not  one  normally  applied  to  overburden  in  this  area. 
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Such  a  description  may  indicate  either  a  channel  filled  with  clay, 
developed  during  deposition  of  the  Paluxy  Formation,  or  more  likely 
difficult  logging  of  drill  cuttings.  Section  E-e'  contains  a  log  of 
boring  8A4C-103  which  shows  3.5  feet  of  clay  shale  overlying  the  basal 
1.1  feet  of  the  Walnut  limestone.  It  is  unlikely  that  this  material  is 
part  of  the  bedrock  and  is  not  shown  to  be  as  this  portion  of  the  Walnut 
Formation  consists  entirely  of  limestone.  It  may  be  that  this  material 
is  stream-transported,  weathered  shale  which  came  from  bank- sloughing 
either  upslope  or  upstream.  The  logging  of  approximately  9.6  feet  of 
clayey  shale  in  the  bottom  of  well  HM-71,  shown  on  Section  E-e'  on  Plate 
8,  is  questioned.  Again,  this  material  is  in  the  position  normally 
occupied  by  the  Walnut  limestone  in  this  area.  The  descriptive  name 
"clay  shale"  is  not  one  which,  is  normally  applied  to  alluvium  in  this 
area. 

In  almost  all  of  the  exploratory  borings  and  monitor  welts  in  and 
near  the  east  parking  lot  of  the  plant,  the  first  bedrock  encountered  is 
limestone  which  belongs  to  the  Walnut  or  Goodland  Formations.  The  base 
of  the  Walnut  limestone  is  shown  on  the  geologic  Sections  B-b',  C-c', 
D-D  ,  and  E-E  (Plates  6  through  8).  The  sources  of  data  on  this 
stratigraphic  horizon  are  exploratory  borings  8A4C-85,  8A4C-102, 
8A4C-103,  8A3F-110,  and  monitor  wells  P-2,  P-9(M),  and  well  pairs  P-6, 
P-7,  and  P-11. 

The  logs  shown  on  Plate  1  indicate  that  at  least  50  percent  of  the 
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uppermost  14  to  18  feet  of  the  Paluxy  Formation  is  comprised  of  shale, 
the  remainder  of  which  is  comprised  of  sandstone.  The  stratigraphic 
sequence  in  this  portion  of  the  Paluxy,  downward  from  the  base  of  the 
Walnut  limestone,  is  as  follows:  0.5  to  1.5  feet  of  shale;  2.6  to  8.0 
feet  of  Paluxy  sandstone;  and  8.0  to  13.8  feet  of  Paluxy  shale. 
Thicknesses  of  these  units  show  the  major  variations  to  be  expected  in 
the  area  between  well  H-4  in  the  city  of  White  Settlement  and  boring 
8A3F-110  in  the  east  parking  lot  of  the  plant.  The  upper  zone  of  the 
Paluxy  aquifer  proper  commences  beneath  the  last  shale  listed  above. 
Logs  shown  on  Plate  1  also  indicate  that  individual  lithologic  members 
comprising  the  uppermost  14  to  18  feet  of  the  Paluxy  Formation  probably 
persist  throughout  the  area  encompased  by  the  well/boring  logs.  The 
most  prominent  lithologic  variation  in  this  part  of  the  Paluxy,  shown  on 
Plate  1,  is  the  pinchout  of  the  uppermost- sandstone  between  well  H-4  and 
well  number  8  in  the  city  of  White  Settlement.  Core  from  exploratory 
borings  8A4C-102  and  8A4C-103,  shown  on  Plate  7,  confirm  stratigraphic 
sequence  interpreted  from  the  geophysical  logs. 

Monitor  wells  P-8(U)  and  P-8(M)  are  located  in  the  east  parking  lot 
between  the  line  of  monitor  well  pairs  P-11,  P-12,  and  P-13,  and 
exploratory  borings  8A3F-110  and  8A4C-102.  Existence  of  the  consistent 
stratigraphic  section  in  the  uppermost  Paluxy  in  these  wells  and  borings 
suggests  that  the  shale  member  separating  the  uppermost  Paluxy  sandstone 
from  the  upper  zone  of  the  Paluxy  aquifer  proper  below  probably  was  not 
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seen  and  logged  In  drill  cuttings  from  P-8(U)  and  P-8(M). 

That  portion  of  Section  D-d'  on  Plate  7  between  exploratory  boring 
8A4C-102  and  monitor  well  HM-67,  and  the  portion  of  Section  E-e’  on 
Plate  8  between  exploratory  borings  8A-105  and  8A4C-85  show  the  lowest 
elevations  of  the  channel.  This  is  the  area  where  the  "window”  was 
believed  to  be  located.  None  of  the  exploratory  borings  in  the  area 
found  the  erosion  channel  to  penetrate  the  Paluxy  Formation.  In  all 
borings  but  plugged  monitor  well  HM-67  lithology  of  the  channel  bottom 
is  Walnut  limestone.  However,  only  1.1  feet  of  Walnut  limestone  was 
present  in  boring  8A4C-103.  The  correlation  line  depicting  the  base  of 
the  Walnut  limestone  between  well  P-9(M)  and  boring  8A4C-102  on  Section 
D-D'  (Plate  7),  indicates  that  the  Walnut  limestone  probably  is  only 
1-foot  thick  at  the  location  of  boring  8A-107.  The  drill  cutting  log  of 
monitor  well  HM-67  (Sections  D-d'  and  E.-E  )  suggests  that  no  Walnut 
limestone  is  present  above  the  Paluxy  Formation  at  the  location  of  the 
well. 

(4)  Bedrock  Hydrology.  No  hydrostatic  data  were  collected  from 
the  Paluxy  Formation  during  the  drilling  of  exploratory  borings  in  the 
east  parking  lot  due  to  funding  curtailment.  The  six  monitor  wells, 
which  were  to  have  been  completed  in  the  upper  zone  of  the  Paluxy,  and 
five  monitor  wells,  which  were  to  have  been  drilled  in  the  "window"  area 
were  expected  to  define  the  hydrologic  relationship  between  the 
overburden  and  the  Paluxy  aquifer  in  this  area.  Though  the  desired 
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hydrologic  daCa  were  not  obtained,  possible  hydrologic  conditions  in  the 
"window"  area  are  interpreted  from  stratigraphic  relationships  described 
in  the  preceding  Section  3,  Bedrock  Stratigraphy.  Hydrologic 
interpretations  are  made  here  because:  (1)  hydrologic  conditions  in  the 
"window"  are  pertinent  to  determining  how  much  thickness  of  the  Paluxy 
Formation  contains  polluted  ground  water  and;  (2)  these  interpretations 
form  the  basis  for  a  recommendation  for  future  action  which  appears  at 
the  end  of  this  report. 

None  of  the  exploratory  borings  in  the  east  parking  lot  found  the 
channel  located  there  to  have  been  eroded  deeply  enough  into  the  bedrock 
to  have  penetrated  the  Paluxy  Formation.  However,  the  1+  foot  of  Walnut 
limestone  at  exploratory  boring  locations  in  the  relatively  flat  area 
comprising  the  bottom  of  the  channel  north  of  boring  8A-105  (Plates  5 
and  8)  is  missing  in  monitor  well  HM-67.  It  is  considered  iikely  that 
erosion  has  caused  the  channel  to  be  incised  as  much  as  5  to  10  feet 
into  the  Paluxy  sequence  of  beds  in  the  flat-bottomed  area  of  the 
"window"  near  Grants  Lane,  north  of  monitor  well  HM-67,  penetrating  the 
uppermost  Paluxy  sandstone.  It  is  doubted  that  the  channel  is  eroded  as 
deeply  as  15  feet  into  the  Paluxy  Formation  in  the  "window"  area,  which 
would  reach  the  top  of  the  sandstone  of  the  Paluxy  aquifer  proper  and 
allow  entry  of  polluted  overburden  water  into  the  aquifer. 

If  the  channel  penetrates  the  uppermost  Paluxy  sandstone  in  the 
"window"  north  of  the  area  explored  as  anticipated,  the  sandstone  will 
probably  be  charged  with  polluted  ground  water  from  the  overburden.  If 
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the  channel  does  not  penetrate  the  upper  zone  of  the  Paluxy  aquifer 
proper,  the  aquifer  should  be  free  of  pollution.  Since  the  top  of  the 
test  interval  of  monitor  well  P-8(U)  is  at  the  base  of  the  Walnut 
limestone,  the  test  interval  hydraulically  connects  the  uppermost 
sandstone  with  the  upper  zone  of  the  Paluxy  aquifer.  Connecting  these 
two  units  renders  uncertain  the  meaning  of  any  water  level  measured  in 
the  well.  Given  presently  available  data,  it  appears  possible  that  only 
the  uppermost  Paluxy  sandstone  in  the  east  parking  lot  area  is  recharged 
with  polluted  ground  water  originating  in  the  overburden.  This  ground 
water  is  believed  to  be  entering  monitor  well  P-8(U),  causing  high  water 
levels.  It  is  also  believed  that  this  ground  water  descends  in  the  well 
and  enters  the  upper  zone  of  the  Paluxy  aquifer.  The  speculations  just 
presented  have  not  yet  been  proved  by  the  construction  and  testing  of 
requisite  monitor  wells.  If  the  conditions  suggested  prove  to  be 
correct,  it  should  be  possible  to  establish  that  only  the  uppermost 
Paluxy  sandstone  contains  polluted  ground  water  and  that  the  upper  and 
middle  zones  of  the  Paluxy  aquifer  are  not  in  danger  of  being  polluted 
in  all  of  the  east  parking  lot  but  the  area  immediately  around  monitor 
well  P-8(U). 

COHCLPSIOHS 

1.  Alluvial  overburden  was  not  found  to  be  in  contact  with  the 
uppermost  sandstone  of  the  Paluxy  Formation  or  with  sandstone  beds 
comprising  the  upper  zone  of  the  Paluxy  aquifer  proper  in  any  well  or 
exploratory  boring  drilled  in  this  investigation.  However,  only  a 
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minimum  of  approximately  1  foot  of  limestone  and  0.5  foot  of  shale 
separates  the  overburden  and  the  uppermost  Paluxy  sandstone  in  the 
"window"  area. 

2.  The  uppermost  sandstone  of  the  Paluxy  Formation  is  separated  from 
the  upper  zone  of  the  Paluxy  aquifer  proper,  which  underlies  it  by  8  to 
14  feet  of  shale  in  all  wells  and  exploratory  borings  which  have  been 
logged  geophysically  or  have  been  cored  through  this  stratigraphic 
interval  in  the  east  parking  lot  of  the  plant  and  in  water  supply  well 
H-4  in  the  city  of  White  Settlement. 

mCOMMKHDAT  IONS 

1.  It  is  recommended  that  ground  water  from  Paluxy  monitor  wells 
P-ll(U) ,  P-ll(M),  P-12(U) ,  P-12(M) ,  P-13(U),  and  P-13(M),  continue  to  be 
sampled  and  tested  for  the  presence  of  pollutants,  preferably  on  a 
short-cycle  basis. 

2.  It  is  recommended  that  two  monitor  wells  be  drilled  to  test 
separately  the  uppermost  sandstone  bed  and  the  upper  zone  of  the  Paluxy 
aquifer  proper.  These  wells  should  be  located  just  outside  the  south 
edge  of  the  "window"  area  so  that  at  least  5  feet  of  Walnut  limestone 
will  be  present  in  which  to  set  steel  casing,  better  isolating  the  test 
interval  from  the  overburden  above.  The  intent  of  this  recommendation 
is  to  determine  whether  pollution  is  limited  to  ground  water  in  the 
uppermost  sandstone  unit  of  the  Paluxy  Formation. 

3.  If  pollution  proves  to  be  confined  to  the  uppermost  Paluxy  sandstone 
by  drilling  and  testing  the  recommended  wells,  it  is  further  recommended 
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that  additional  monitor  wells  be  completed  in  the  upper  zone  .  of  the 
Paluxy  aquifer  in  the  vicinity  of  existing  monitor  well  P-8(U)  to 
determine  whether  and  to  what  extent  pollution  has  spread  from  that  well 
in  the  upper  Paluxy  aquifer  proper. 

4.  It  is  also  recommended  that  several  monitor  wells,  completed  in  the 
overburden,  be  drilled  in  the  east  parking  lot  to  better  define  the 
distribution  of  polluted  ground  water  and  to  locate  sand  and  gravel 
deposits  in  the  erosional  channel  in  the  bedrock.  In  addition,  these 
wells  may  offer  an  opportunity  to  determine  the  velocity  at  which  ground 
water  moves  through  the  overburden  by  injecting  a  nonhazardous  dye 
tracer  in  selected  wells. 
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BORING  AND  MONITOR  WELL  LOGS 


F.  PUnt  #4(GD),  Muxy  Aquifer 


Ft  Worth 


p-n(u) 


i  mm\ 


F-U(u) 


Br«wwr 


ion  on  mqcc 

rjvMTicu.  Qmccnto  . 


Filling  1500 


11.  tot ALNo.  on  oven.  [MnnMO 

•unoiM  iAMnt.u  takkn  1  4 


1ft.  KLffVATIOn  MOUND  WATCH 


.  KLSVATION  TOW  ON  HOCC 


III 


:»ii 


0.0  to  0.3  -  Asphalt. 

0.3  to  2.4 

CLAY  -  high  plasticity, 
asdlua  stiff,  slightly 
so 1st ,  dark  brown,  chen- 
lcal  odor. 


2.4  to  6.5 

GRAVE L  -  coarse  to  fins, 
angular,  asdlua  dense, 
slightly  bo 1st ,  brown, 
very  sandy  and  clayey, 
calcareous. 


6.5  to  8.3 

CLAY  -  high  plasticity, 
stiff,  slightly  aolst, 
red,  sandy  line. 


8.3  to  12.3 

SHALE  -  weathered  to  a 
high  plastic  and  very 
stiff  clay  consistency, 
good  bloc  Icy  structure 
present,  aolst,  yellow 
brown  and  light  gray, 
a  few  scattered  llae  con¬ 
centrations  and  shell 
fragnents  -  pooaibly  a 
reworked  shale. 


12,3  to  31.0 

AR  ILIA  CEO  US  LIMESTONE  anl 


Note 1  Hole  supervised 
by  Robert  McVey  from 
0.0  to  61.?'  and  then 
by  Janes  Christie  from 
61.7  to  93.0*  -  which 
also  Included  install¬ 
ation  of  pipe  and  pump. 

Motei  The  lithology 
and  their  contacts 
were  primarily  dis¬ 
cerned  froa  gases  and 
electric  logs  and 
supported  by  drill 
cuttings. 


*  Drilling 

0  to  9'  -  8"  auger, 

0  to  12.5*  -  14"  auger,  I 
auger  refusal  at  12.5', 

12.5  to  61.7'  -  14"  rocki 
bit. 

Hole  balled  to  59.2' 
Immediately  after  10" 
natal  casing  welded  and 
set  In  hole  to  62 ' . 

Cang  was  grouted  fron 
bottom  of  hole ( 62 ')  up 
to  surface. 

61.7  to  92.98'  -  9  7/e" 
rockblt. 


Water  check  on  1  Aug 
1985  read  at  61.7'  with 
esng  In  hole. 

2  Aug  85  -  water  at  58.3 
no  water  aovenent. 
After  TD  attained  the 
water  check  on 
12  Aug  85  read  at 
83.2', 

28  Aug  85  reads  at 

82.  y. 


A.  0.3  to  2.4 

B.  2.4  to  6.5 

C.  6,5  to  8.3 

D.  8.3  to  12.3 

Vial  samples  of  fluid 
and  cuttings  taken  at 
93*. 


eesvtous  Koinewe  »ee  e 
muewrearn 


31  to  53. 3 (continued) 


LIMESTONE  -  dense  oyster 
shell  beds  scattered, 
occasional  very  hard(rx 

class)  seass,  shale  seass 

scattered  throughout. 
Walnut  Fa. 


53.5  to  54.0  SHALE 
54.0  to  59.8  SANDSTONE 

59.8  to  63.8 

SHALE  -  unweathered  dark 
gray,  aoft(rx  class), 
thin  line  stringers 
throughout,  silty,  sandy 
with  numerous  sand  scans 
Ralwxy,  F  m . 


63;  £P  to  7<X1 

SHALE  and  SAND  interbeddsd 


snale  is  as  above  shale 
and  sand  if  fine  grained, 
silty,  grey,  non  cenented. 
Rtluxy  Fa.  Transition  son« 


70,1  to  93.0 

SAND /SANDSTONE  -  fine,  very 
silty,  numerous  silt  seaai 
clayey  with  scattered 
clay/shale  seass  which 
generally  occur  in  0.4' 
thick  or  less  seass,  gray 
and  brown,  very  soft  to 
soderately  hard(roek  clas* 
ification),  friable, 
aoetly  non  cesented,  but 
ceaent  noted  from  drill 
action. 


Instrumentation 


For  further  lnforaatlon 

see  diagram. 

After  completion  of 
drilling  i 

Set  4"  p»c  from  TD  to 
surface  and  added  gravel 
pack  up  to  35’ . 

Location  of  joints  of 
the  4"  pipe  from  the 
bottom  measuring  up; 
5,43'  (bottom  blank  and 
plug),  19. F2 ' (screen ) , 
9.79.  9.79’,  9.7°’, 
9.79’,  9.79’,  9.79’ .  A 
9.79’  totals  93.7?'  pip 
with  0.2'  stick  up. 

Set  submersible  pump 
at  total  depth  of  91.22’ 
with  Intake  screen' at 
89.22 ’ . 

Joints  on  pump  riser 
listed  from  bottom  of 
pump  and  up  to  surface; 
pump  length  «  4.4' , 
then  21.1’ .  21.08' , 
21.12',  21.12’,  4,0* 
totals  ■  92.22’  with 
1  ’  stick  up. 

ll  DE^Twj-  r=K  ha. 

fiicOUMO  SUiirAcis 

Note:  Lithology  shown 
between  depths  53.5 
and  59.8  feec  cnanged 
based  on  reinterpre¬ 
tation  of  geophvr^ta) 
log. 
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MONITOR  WELL  DESIGN 
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PLATE 


11 (upper) 


Hole  TD  =  93' 

Bottom  of  pump  set  at  91.82' 


P-11 (upper)  -  Diagram  2  of  2 
AF  plant  #4 (CD)  -  Paluxy  Aquifer 
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tft.  SMWATWIIK  OF  IMSFCCTOft 


■Uill 


0.0  to  0.3  -  Asphalt. 

0.3  to  4.8 

CUT  -  high  plasticity, 
medium  stiff 1  slightly 
aolst,  dark  brown,  cheml- 
csl  odor  st  top  of  unit. 

4.8  to  7.0 

GRAVEL  -  cosrso  to  fins, 
sngulsr,  aodluB  dense, 
slightly  so  1st,  brown, 
very  sandy  and  clayey. 

7.0  to  12.7 

SHALE  -  weathered  to  a 
plastic  and  very  stiff 
clay  cone  latency,  slightlj 
no  1st,  yellow  brown  and 
gray,  slightly  llaey,  few 
scattered  shell  fragnents, 
Walnut  Fa. 

12.7  to  5*-0 

LOBS  TORE  -  weather  stained 
but  nostly  white,  aoder- 
ttrly  hard  to  hard (rock 
classification),  aoderats- 
ly  to  well  ceaented,  de 
oyster  shall  sones  throug 
out,  nuaerous  soft(rx  c 
shale  seaas  scattered 
within  -  they  are  general 
less  than  1 '  thick,  but 
sobs  do  thicken  up  to 
2.4',  le  especially  froa 
24.0  to  31 ‘O',  unit  is 
very  shaley  with  sand 
from  51*  to  61.5'. 

Walnut  Fa. 


54.0  to  54.8  SHALE 
54.8  to  61.5  SAMP STONE 
61.5  to  71.0 

3 HALE  -  no  apparent  weath¬ 
ering,  soft(rx  class), 
grey  to  blue-grey,  sand 
seaas  throughout,  silty. 


wnThmornm 


Motet  i.ltnoiog 
and  their  contacts  were 
primarily  interpreted 
froa  gamna  and  electric 
logs. 

•  Drilling 

0  to  12.5'  -  14”  auger, 
12.5  to  106'  -  14"  rock- 
bit,  set  106'  of  10" 
aetal  csng  and  csng  then 
grouted  froa  bottoa  of 
hole  to  surface. 

106  to  161.0’  -  9  7/8" 
roc kb it  -  the  actual 
bottoa  of  hole  measur¬ 
ed  to  be  165.4*  - 
driller  claimed  wash 
out  of  loose  sand. 


Vial  samples  of  fluid 
and  cuttings  together 
at»  60',  70',  80' .  90', 
100',  and  105.5'. 

A  separate  vial  for 
fluid  and  cuttings  taken 
at  165'. 


Water  check  first 
thing  on  morning  of 
20  Aug  85  with  TD  of 
hole  at  105.5'  *  82'. 

Hole  bailed  to  95’  on 
22  Aug  85  with  10"  csng 
In  hole. 

Water  recovered  to  82’ 
within  $  hour. 


Noce:  Lichology  shown 
becween  depths  54.0 
and  61.5  feet  changed 
based  on  reinterpre¬ 
tation  of  geophysical 
log. 


iSJJt?1*  U14  WMVIOUI  COITIONS  Ml  OOSOtSTC. 

mumstmcswn 


A.F.  Plant  #4(gd),  fkluxy  Aquifer 


Ft  Worth 


Id  hi  i.,  r  j u 


P-n(») 


II.  CUKVATIQN  WOUWO  VATU 


□  VUTICAL  □lIKUWlO  - 


l.mj"'-".1"  I't.'i."] i.! 


.  m.  n*  vknt< 


it.  slsvatiow  Toe  or  noli 


to.  mmatumc  or  mteecTOo 


71.0  to  153.3 

SAMP /SAMPS  TOME  -  no  apparo 
weathering,  friable,  weak 
ly  to  non  cemented,  soft 
to  moderately  hard (rock 
classification),  fine 
grained,  very  silty,  grey 
a  few  thin  line  stringers 
scattered,  e lay /shale  sea 
throughout  and  usually 
are  less  than  l '  thick, 
pyrite  concretions  scat¬ 
tered,  lignite  noted  afte: 
82'. 

harder  tones  noted  ati 
123,5  to  124.7',  and 

128.3  to  129.0', 
thinker  shale/clay  cease 
or- very 'aha ley  tones  note 
»t| 

77.3  to  79.5\ 

83.8  to  86.1, 

92.5  to  94'. 

96.0  to  99', 

104  to  109.8',  127.2  to 
129',  132.8  to  135’,  140.0  t 
142.2',  144.3  to  145',  fta 


153.3  to  165.4 
SAMP  and  SHALE  lnterbedded 


sand  la  fine,  friable,  a 
silty,  the  shale  la  dark 
grey,  both  are  soft(rx 
class). 


Ins  trueentat lo  n 


Set  4”  pvc  pipe  to  TP 
and  gravel  packed  up  to 
83'. 

The  4"  pvc  Joints  were 
recorded  fro a  the  bottom 
up  as  follows 1 
plug  and  blank  at 
bottom(165.4' )  with 
joints  at  .65’,  4.75’. 
the  screens  top  joint 
at  19.77* ,  then  blank 
joints  at  9.78',  9.73’. 
9.78'.  9.79',  9.75’, 
138’.  9.76'.  9.76’, 
9r7T'.9.78'.  9.79'. 
9.79’.  9.79*.  9tV, 
4.77*  which  include vs 
1.3'  stick  up.  Joints 
•  with  stabilisers  on 
them  are  indicated  by 
underlining  of  the 
above  -  all  stabilisers 
are  5'  below  said  Joint 

Set  submersible  pump 
(Stand*rd,l/2Hp,  B  gpm 
at  110’)  down  to  159' 
with  Intake  screen  2,6" 
above  bottom  of  pump  - 
this  is  followed  by  7 
sections  of  1"  metal 
pipe  all  of  which  have 
a  21,2'  length  with  I 
collars,  an  additional  I 
section  of  pipe  of  7' 
at  top  Included  .77' 
stick  up. 


For  further  details  on 
installation  see 
diagram. 

All  depths  f£Q/v\ 
<S.&3UiYD  Sl/(3FAc.E 
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surface  CotJcztre 


4  I  slew  1.0 .  SCHEDULE  So) 
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P-11 (middle) 


;  i  :  i  . 


s * t c -  £s:.cSv-t 


I -inch  CALV  NIPPLES, 


GALVANIZEO  TEE 


HANDLE- 


GATE  VALVE- 


FEMALE  PLUG 


WELL  SEAL 


4*  x  a'i  4*  CONCRETE  PAD 
HINGE 


10  3/4inch  OD  BLANK  STEEL  CASING 

4- inch  1.0.  SCHEDULE  BO  PVC  CASING, 
THREADED 


£"  ID  ACCESS  PIPE, 
TO  TOP  OF  PUMP 


1  -inch  GALVANIZED  STEEL  COLUMN 
PIPE, THREADED 


-  -  -  Bottn  of  access  pipe  set  at  top  of 

— : -  SUBMERSIBLE  PUMP  PU®P 

-  -  Screen  Intake 

at  156.4*  fron  surface. 


Hole  TD  =  165.4* 

Bottom  of  pump  set  at  159'. 


F-ll (middle)  -  Diagram  2  of  2 
AF  Plant  #4(GD)  -  Ealuxy  Aquifer 


,F,  Plant  *4(GD),  Muxy  Aquifer 
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BESESlgM 


0.0  to  0.5  -  Concrete. 

0.5  to  1.0  -  Bane  GRAVEL. 

1.0  to  3.3 

CLAY  -  high  plasticity, 
■tiff,  slightly  bo  1st, 
dark  brown,  slightly  sandy 


3.3  to  8.7 

G HAVEL  and  SAHD  lnterbeddad 
both  are  coarse  to  fine, 
aadlua  dense,  slightly 
ao let,  dark  brown  to  whits 
clayey  and  cobbles  up  to 
6",  calcareous. 


8.7  to  9.4 

CLAY  -  high  plasticity, 
stiff  to  very  stiff, 
slightly  no 1st,  yellow 
brown,  lias  nodules,  oyata 
shells,  sandy  and  gravelly 
possibly  a  reworked  shale. 


9.4  to  54.6 

LIHE3 TO HE  -  weather  stains, 
white  with  yellow  brown, 
aoderately  hard  to  hard 
(rock  classification), 
aoderataly  to  well  caaent- 
ed,  saft(rx  class)  shale 
sea  as  scattered  through¬ 
out,  oystar  beds  within. 
Very  shalay  sons  from  15.5 
to  25.5*. 

54.6  to  55.2  SHALE 

55.2  to  59.0  SANDSTONE 

59.0  to  72.8 

3HALI  and  SAW)  lnterbedded- 
sand  Is  fins  grained  and 
friable,  shale  Is  an 
unweathered  dark  gray, 
both  are  softfrx  class). 


Motei  Lithologic  units 
and  their  contacts  wre 
prlaarlly  Interpreted 
by  project  geologist 
fros  glass  and  electric 
logs. 


*  Dr 1111 


0  to  0.5’  -  14“  roc kbit, 
0.5  to  10.5’  -  14"  auger, 
10.5  to  97’  -  14“  rock- 
bit, 

set  52*  of  10“  aetal 
casing  after  54'  attain¬ 
ed.  The  casing  was  than 
grouted  In  froa  the 
bottoa  and  up  to  surface, 


Vial  sasplss  were 

taken  at  the  following 
depths  1 

at  4’  -  auger  cut- 

lings. 

at  97’  -  roc  kb  it 
cuttings  In  one  vial  and 
drill  fluid  In  another. 


dole  balled  after 
conpletlon  of  drilling. 
Water  level  taken  after 
Installation  of  4”  pipe 
at  87.9’. 


Installation 

Set  4“  pvc  pipe  to  TO 
of  97'  with  screen  fron 
97  to  67' (plug  In  bot- 
toa)  and  blanks  to 
surface  with  1  ’  stick 
up. 

No  puap  installed. 

Pipe  to  be  set  lnder 
ground  at  a  later  date. 
Pump  -fa*-  Sa *9 
laderr. 
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«a  o*T«  MLI  3  s#pt  8J 


I  CMLITU 

I  16  Sept  85 


■ere  or  mols 


DSWTN  LIMM 


IT.  ILSVATIQe  TOW  or  HOC*  “T  J 

la.  TOTAi.  cow  mcovCTT  roe  eosieo 
ST  SiSMTgai  or  iwSeccroTJ  n  T- 


.-F3 . S"4- 


CLAWFICATIOM  OS  UTOIIAU 


0,0  to  0.5  -  Concrete. 

0.5  to  1.0  -  Baas  GRAVEL. 

1.0  to  3.5 

CLAY  -  high  plasticity, 
stiff,  slightly  aolst, 
dark  gray  to  dark  brown, 
sandy  and  gravelly,  calcar 


3.5  to  P.7 

SAW)  and  GRAVEL  lntsrbsddsd  - 
both  ara  coaraa  to  flna 
gralnad,  aadlua  danaa, 
slightly  aolst,  dark  brown 
clayey,  cobblaa,  calcaraoui  . 


“=T  8.7  to  9.5 

3Z 

-1'  CLAT  -  high  plasticity, 

1^-  stiff  to  wary  stiff,  sllgh  - 
-  I  ly  aolst,  yellow  brown, 

1  l~  lias  nodules  and  concent - 
— •  1  rat  Iona,  sandy  and  gravell;  , 

tf1  possibly  a  reworked  shale. 


9.5  to  54.4 

LIKES  TORE  -  weather  stains 
throughout,  whits  and  yel¬ 
low  brown  stains,  eoderata 
hard  to  vary  hard  (rock  clei  i 
lfleatlon),  aodsrataly  to 
wall  ceaantad,  oyster 
■halls  throughout  with 
dsnst  oyster  bads  within, 
shale  a earn  scattered 
throughout  as  ara  lignite 
aaaaa,  a  very  shalsy  sone 
la  encountered  f*os  10.9 
to  15.8',  the  shale  is 
soft(rook  classification). 

54.4  to  55.0  SHALE 

55.0  to  58.8  SANDSTONE 

58.8  to  72.6 

SHALE  and  SAW)  lntsrbsddsd 
sand  Is  fins  gralnad  and 
frlabls,  shale  is  ease nt  la 
unweathered  dark  grey, 
both  art  10ft (rx  class) 
with  llgnlts  aaaas  and 
Use  stringers  within. 


Note  1  Lithologic  Inter¬ 
pretation  and  their  con¬ 
tacts  were  deternlned 
by  the  project  geolo¬ 
gist  prlaarlly  from 
gaaaa  and  electric  logi 

*  Drilling 

0  to  0,5'  -  IV  rockblt, 
0.5  to  10.5'  -  IV  auger, 
10.5  to  155.5'  *  rock¬ 
blt, 

set  103*  of  10”  aetal 
pipe  of  which  one  foot 
was  stick  up. 

The  ceng  was  then  grout¬ 
ed  up  froe  the  bottoa 
to  the  surface. 


Installations 

Sst  V  pvo  pipe  to  TD 
with  Intake  screen  froa 
150  to  130*.  This  pipe 
was  then  graveled  up  to 
77’.  The  bottoa  of  puap 
was  than  sst  at  1449. 5* 
and  1”  riser  pips  to 
surface  with  1*  stlckup. 

All  pusp  and  pipe  systei 
to  be  set  under  ground 
at  a  later  date. 
Dlegras  to  be  conpleted 
when  above  system  coa¬ 
ls  tad. 


Hols  baUed  after  com¬ 
pletion  of  drilling. 
Water  cheek  on  17  Sept 
1985  at  87.9*. 


Vial  samples 
taken  ati  one  froa  aug-- 
er  cuttings 
one  from  drill  fluid 
■  ♦  «5«,5*  »«d  one  from 
rockblt  cuttings  at 
155.5'. 

all.  QsPths  <=2Dw\ 
<sKound  sa/?PA<g* 


«*C  ROftM  ,|34 

MAM  71 


I  cwnottf  ARt  < 


mumauremn 


A.F.  Plant  #4(3D),  fbluay  Aquifer 


Ft  rforth 


P-12(M) 


OWCCTMN  Or  MOCK 
Qvt*t«CMi  Qimcunid. 


IS.  TOTAL  NO.  OP  OVKNk 

OOOOgWtAliPt.  KM  TAX  CM 


OVKNh  I 


is  CLCVATioaa  omouho  vatir 


to.  DATS  NOCK 


17.  SLAV  AT  KM  TOO  OP  HOC* 


I COMPklTtQ 


IS  MNATURI  OP  INSPCCTO* 


m 


72.6  to  155.5 

SA  MB /SAWS  TOHE  -  fbluxy  Pm. 
fine  grained,  no  apparent 
weathering,  friable,  non 
eeaented  to  weakly  ceaent- 
ed  free  top  of  unit  to 
115.5' •  then  cementation 
tends  to  increase  in  nard- 
ness  and  frequency  of  ap¬ 
pearance.  light  gray, 
soee  white,  line  strings 
scattered,  shale  a earns  a 
sonee  scattered  througho 
le.  100.5  to  102*.  114.2 
to  115.5*.  145.4  to  148*, 
and  153.1  to  154.3' . 
this  unit  overall  varies 
from,  soft  to  aoderately 
hard  (rook  classification). 


Note:  Lithology  shown 
between  depths  54.4 
and  65.8  feet  changed 
based  on  reinterpre¬ 
tation  of  geophysical 
log. 


ntvnm 


coitions  see  oesot-iTS. 


CORPS  OF  ENGINEERS  W&ll  P—  I  2.  CN\\ddl<z) 


U  S.  ARMY 


LVESLL  n £A  D  IN  EO^RtiT E 
l/AULT  WITH  J57EEL  COVES. 


CA4/NG 

CENTRALIZE- 


C  AC  I  Ci 
C  ENYSALl  2=^ 


OVEP  &JRDZH 


SURFACE  £$f JCRETc 


14  pia. vAoue 

D/ 


Nr  AT  CEMENT  ORDUTfro  SURFACE 
-lo"  I.D  ‘EVEFL-  CASING 


4  IMCH  I.D.  CCHC^UlE  9o5 
THREApeD  rvc  CASIM^ 

PALUX.Y (UPPER  SOME 


430- 


CENVfRALlH.FR 


I  — ■  ’  CFlL.TE'fR 
j!E  FAS40) 


©dffbm  erf  pomp 

Sef  a*f  149.-5* 


Central  i 


4  5*0 - *-^==-1 

Ho/cTD.  I  55. 5 


MONITOR  WELL  DESIGN 
AIR  FORCE  PLANT  NO. 4 

PALUXY  MIDDLE  ZONE 


US  ARMY  ENGINEER  DISTRICT,  FT  WORTH 


“LATE 


WELL  F-iatM'i 


10  %-inChO.D-  BLANK  STEEL  CASING 

4-inch  1.0.  SCHEOULE  00  PVC  CASING, 
THREAOEO 


X-inc>LC.  ACCESS  PIPE. 
TO  TOP  OP  PUMP 


l-.neh  GALVAN  I  ZED  STEEL  COLUMN 
PIPE,  THREAOEO 


SUBMERSIBLE  PUMP 


Bo+Lifn  o"f  pt/mp 


14^.5' 


W»4.K«.P-t-3(u) 


CORPS  OF  ENGINEERS 


U.S.  ARMY 


Ltr^S  THAM  1,0 
I  U5VEL.  f  \ 


C(-A\WC* 

ceurRkuzez 


CO  (4.  CRETE  PAX> 

/t  —n  A6o (v/e  6POdl40  PETAIU5 

/  L  tO  6E  PUPkl^HED 

/  4  — n  f  LAtgR 

^  surface  ^oMopete 

- 14“  PIA-  H0l5 

OVgR&URpEN 

- KlEAl"  OgHeKir  &COUT  (TO  ^UPFAog') 


oaJ$AUizei? 


- IV  HOLE 

—  /O*  IP  -SfgEL  OA5ifJ<S, 

^PlANP/UlAlNUT  ggPt^76K 

- - 4-  IklOH  \  D  36HeDUU£  00, 

THREADEO  PV<S  OASIKiS 


*»  I  c*-1- 

10  cs^  <j>  J  1 

Top  of  screen  70. J 
£&0TRAJJ2£R  - - 


>  FogMAflONl 
STABILIZE* 
(FlufER  $NwiO) 


■={  pAiuxyfuPPgg  ^okie) 


OENTKAUZgfc- 


<4  0.1 


P^u/ffHipgg  ^oke) 

(5ANU$  SAAIO^TOME)  ‘ 


^J‘j- - Hou£  ('ADAPTABLE’  PlAM^tER) 


IP  £>.OlO  PLOTTED  PVC 
lUJELU  56REEM 


MONITOR  WELL  DESIGN 
AIR  FORCE  PLANT  NO.  4 
PALUXY  .  UPPER  ZONE 

U.S.  ARMY  ENGINEER  DISTRICT,  FT  WORTH 

MoniWlAMf  P-13CU) 


PLATE 


3’  *  3'  •  3'  STEEL  ENCLOSURE 


I  -inch  GALV  NIPPLES, 


GALVANIZED  TEE 


HANOLE- 


SATE  VALVE" 


FEMALE  PLUG 


WELL  SEAL 


4*  »  a'*  4*  CONCRETE  PAO 


HINGE 


JO  >Sk-inchO.O.  BLANK  STEEL  CASING 


-inch  I. ft.  SCHEDULE  BO  PVC  CASING, 
THREAOED 


X-tncU ID.  ACCESS  PIPE, 
TO  TOP  OF  PUMP 


\  -inch  GALVANIZED  STEEL  COLUMN 
PI  PE, THREADED 


SUBMERSIBLE  PUMP 


Pump  suc,-bion  @88.1 


Psfuxy  Monitor  Well  P-  \3>  Cu) 


rrm 


KfSfnraBKKPSsil 


la  turvA-now  mouho  watk«  See  comment  1 


N.  DAT!  HOCK 


IT.  ILtVATlOH  TOO  OT  HOCK  G»  37i  8  3 


It.  TOT  AC  COM  RKCOVKHV  TOO  OOMHO 


0.0*  to  6.5f 

CLAY  TILL!  black-brown; 
medium  plasticity;  medium 
stiff;  slightly  moist; 
scattered  gravel. 

6.5'  to  8.5' 

CLAY;  olaok-brown; 
medium  plasticity;  teaiuj 
still;  sj.i@itiy  moist; 
scattered  gravel. 

8.5*  to  id. O' 

GRAVEL »  some  cobbles; 
clayey;  slightly  moist. 

14.0*  to  26.0’ 


calcareous.  Identified 
by  cuttings,  rate  of  bit 
penetration,  and  electrii 
log  only. 

26.0'  to  28.0* 

LIMESTONE; 

Shaly.  Identified  by 
cuttings,  rate  of  bit 
penetration,  and  electrl 
log  only. 

28.0'  to  85.8’ 

LIMESTONE; 

occassional  shale  seams. 
Identified  by  cuttings, 
rate  of  bit  penetration, 
and  electric  log  only. 


HAHT?M  '*34  » UK  VI OC I  KUTIOHt  AM  OKKOCKTK. 

crRAetteeaeTT 


.  Water  Level 


No  water  level  was 
taken  prior  to  the 
grouting  of  the  easier. 


.  Drilling  Methods 
0.0  -  1/1.5  -  14" 

auger. 

14.5  -  56.0  -  reamer 

(11"  rockbit  with  a  14 
expander). 

56.0  -  77.0  -  10" 

rockbit. 

77.0  -  100.0  -  6" 

core  barrel. 

Reamed  the  hole  to  100* 
with  the  reamer, 

100.0  -  110.0  -  reamei 

Electric  logged  the  hol| 
Placed  105'  of  steel 
casing. 

Grouted  the  casing  in 
place. 

Drilled  the  .•’rout  out 
of  the  casing. 

Prom  14,0'  to  17.0'  - 
the  lithic  descriptions 
ire  generally  based 
upon  electric  log  in¬ 
terpretations. 


Air  Force  Plant  No.  4 


P  15  -M 


DRILLING  LOG 


Air  Force  riant  Number  4 


Palujcy  A : u i fer  Pollution  Investi«~ation 


L  ORILLIMe  ASSNCY 

'J3CEJC 


P  1}  -  H 


DMCCTION  OP  HOCK 
QT)  *«•*'«**-  r~l»WCL.IN«Q  _ 


Fort  Worth 


r  r’T'T  J  r-i  i  H  7 


Failing  1 500 


It.  TOT  AC  MO.  OF  OVIM-  |  OltTUMMOO  ■  WOilTIMMO 

ouoocm  IWW.U  Tun  i  o  '0 


II.  clsvatum  omoumo  omtin  3ee  comment  1 


.  OOO.  THOM  TOT. 


17.  CLCVATtON  TO#  OF  HOCK 

TOTAL  COMO  MCCOVKMV  PQ*  OOMtMO 

o5 .3 

% 

TOTAL  OlFTM  OF  NOLI 


55. o'  to  56.0' 

5gAiJE» 

Identified  by  cuttings, 
rate  of  bit  penetration, 
and  electric  log  only. 

56.0*  to  64.0* 

SANDSTONE; 

Identified  by  cuttings, 

.  rate  of  bit  penetration, 
and  electric  log  only. 

64.0'  to  72.0' 

SHAlEi 

Identified  by  cuttings, 
rate  of  bit  oenetration, 
and  electric  log  only. 

72.0'  to  110.0’ 

SANDSTONE; 

72.0’  to  77.0’ i  Identif:  ed 
by  cuttings,  rate  of  bit 
penetration;  and  electric 
log  only. 

From  75.5  -  78.0  - 
cemented  zone. 

From  77.0  -  100.C  -  6" 

core. 

77.0'  to  96,0' ;  gray; 
fine  grained;  calcareous; 
loosely  cemented. 

Dark  gray  clay  seams  - 

82.8- 82.9,  84.8-85.0, 

85.9- 36»3*  86.4-86.5. 

Gray  clay  pocket  at  57.2. 

85.4- 85.6  -  a  few  lig- 

nitic  laminations. 

88.0-88,5  -  interbeddec 
sand  and  clay. 

88.5- 89.5  -  dark  gray 

clay  3eam. 

at  89.7  -  hard  clay  3eJ 
with  pyrite. 
at  91 .0  -  gray  clay 
pocket. 

91.4-91.5  -  dark  gray 
clay  seam. 

95.2-95.4  -  interbedde< 
clay  and  sand. 


UO.O  to  167.7 


SA UPS TONE  -  ffcluxy  Fa.  - 
mostly  wk  to  non  cements 
sob*  scattered  weak  to  aod 
•rata  cementation,  fin* 
grained,  light  gray,  thin 
lignite  seaaa  scattered 
throughout,  silty  and 
aheley  with  numerous  thin 
saaaa  throughout. 


167.7  to  167.8 

SHALE  -  greenish  grey  to 
white. 


*  Drill 1 


P-13(a)  previously 
drilled  16  dec  85  to 
3  Jan  86  to  110* (drill 
log  available). 

Hole  has  grout  up  to 
■tfjtlthln  natal  casing, 
ug'froi  9272 “to  9278'. 
.2  to  92.3*  -  9  7/8" 
roc kb it  -  refusal  on  a 
natal  plug  Installed 
with  grout. 

92.3  to  92.6'  -  6"  dia¬ 
mond  core. 

92.3  to  167.e'  -  9  7/8" 
rockblt. 

Hole  was  ganaa  logged 
(natural)  and  well  mon¬ 
itoring  caalng  Install¬ 
ed  after  drilling. 


Well  Installation 


TO  »  167.8' 

Bottoa  of  puap  »  163.0' 
Pump  intake  «  160.5' 

"  pvc  pipe  connects 
puap  to  surface  and 
filter  material  placed 
around  screen. 

A  5'  snap  placed  below 
puap  and  20'  of  .010 
screen  placed  Immed¬ 
iately  above  puap. 


Two  aaaples  taken  at 

167.8*.  One  vial  of 
drill  fluid  and  one  via 
of  cuttings  with  distil 
led  water  added  to  fill 
▼olds  within  vial. 

Notes  Robert  H^ey  pre¬ 
sent  only  during  drill 
lng  portion,  le,  84.2 
to  167.8'. 

Gerald  Schoonover  pre¬ 
sent  for  Inspection 
during  well  Installs*' 
t Ion. and  logging. 


H36  eeevious  swnews  »me  o 
fnuKKwein 


1 

1 


CORPS  OF  ENGINEERS  MOMITOft  WELL  P-  t  2>  LM)  U  S.  ARMY 


LE55  Thaw  \,o- 


Aeove  ground  details  To  ee 
FliRMt^aEO  LATER 


CEUT&AUZER 


CENTRAL!  2SR 


tt.Z.3 


3'  *  3'  »  3'  STEEL  ENCLOSURE 


SUBMERSIBLE  PUMP 

infolCe.  I(c0.s' 
iSotfom  f&aevip  IC'b.o' 


Monitor  well 


Hele  Me.  8A4C  - 


DHLUN6UX 


Paluxv  Aquifer  Pollution  Investigation 


Plant  It 4 


C 


Fort  Worth 


or  1  sneers 


Brewer 

«.  bmccTtoM  or  hock 

tgvWTtCAL  QtWCLimp 

-  OC«-  VfBT. 

ia  total  kvuscx  cone  hiii  i 


IS  KLCVATIOM  onoUNO  SATCX  .  . 


IT.  CLCVATION  TOX  0*  HOLS  <2-^ST8 


■a.  total  cone  xecovexv  pox  soxiiio 


0.0  to  0.6’ 

ASPHALT 

0.6'  to  i,r 
BASE  MATERIAL 

1.1'  to  19.5’ 

CLAY: 

1.1'  to  7.0'  -  medium 
plasticity ,  tan-brown, 
medium  stiff,  moist, 
calcareous  with  scatterei 
lime  nodules. 

7.0'  to  19.5'  -  low  to 
medium  plasticity .brown, 
medium  stiff,  moist, 
calcareous,  slightly 
silty. 

19.5’  to  32.0’ 

GRAVEL,  dense,  well 
graded  (fine  to  medium), 
tan,  moist,  sandy .clayeyi 
Borders  on  a  gravelly 
clay. 

32.0  to  39.0' 

LIMESTONE  (Walnut  fm) 

32.0  to  38.1  -moderately 


:ikob 


sof t , tan-gray , sandy, 
fossiliferous . 

38.6  to  39.0-moderately 
hard,  gray,  fossiliferou 
clayey. 


T  D  39.0’ 


.  QeX 


II  36  XXCVIOUS  COITIONS  AXC  OBSOLCTC. 
(TWAHSLUCtXT) 


*** 

1.  Drilled  to  32'  on 

9  Jul.  Water  level 
was  26.6'  at  0800 

10  Jul.  After  comple 

of  hole,  bailed  to 
38.1.  24  hr  check- 

level  was  28. c' 


JARS : 

A.  1.1  to  4.0 

B.  4.0  to  7.0 

C.  7.0  to  10.0 

D.  10.0  to  13.0 

E.  13.0  to  16.0 

F.  16.0  to  19.5 

G.  19.5  to  23.0 

H.  23.0  to  26.0 

I.  26.0  to  29.0 

J.  29.0  to  31.0 

K.  31.0  to  32.0 


3.  Drilling  methods: 

0.0  to  32.0  auger 
32.0  to  32.5  -rockbit 
32.5  to  39.0  -  4"  cor 


4.  After  bailing,  hole 
was  backfilled  to 
21.3'  with  neat  ceraer 
grout. 


5.  Water  samples: 


jjetoljegA4C  - 


DMLUN6  LOC 


Pedury  Aquifer  Pollution  Investigation 


Port  Worth 


I  or  2  smut* 


ILLIH0  A4CMCV 


4.  MAMK  or  MlLLDI 


4.  otnccTioM  or  hoik 

□••‘CLINtO, 


14.  TOT  AC  MUMKR  COOK  tOXM 


14.  KLCVATIOM  OMOUMO  VATCR  « 


17.  KLCVATIOM  Tor  Or  NOCK  (£^4-7.  £  J 


14.  TOTAL  CORK  NKCOVKMV  rOR  40MIM0 


l*P 


Asphalt 

6'  to  1.4' 
Gravel  Base 


1.4*  to  17.4' 

CLATt 

111'  to  7.0' t  medium  to 
high  plasticity;  black; 
stiff;  noist;  calcareous. 


1.  Mater  Level 

24  hr.  cheek  -  eater 
level  had  dropped  over¬ 
night  from  ground  leve' 
to  27.0*,  caved  to  57. ( 
The  hole  made  to  much 
wa'tsr  to  ball  dry. 

1014  0  34. 8” 


Jar  Samples 


7.0*  to  11.0* «  high 
plasticity;  tan  -  brown; 
very  stiff--  hard;  moist; 
calcareous,  with  a  few 
lime  nodules  from  9.0'; 
sandy. 


11.0*  to  14.0* j  medium 
plasticity;  reddish  brow 
very  stiff;  moist;  cal¬ 
careous;  vary  sandy. 


14.0'  to  17.4' t  low 
plasticity;  tan;  stiff; 
moist;  calcareous;  silty. 


*  to  23,0* 

GRAVEL;  dense;  tan;  moist; 
calcareous;  well  graded 
(fins  to  medium  gravel  size 
seme  coarse  gravel  sizes  an 
cobble  sizes  from  21.0’ f 
clayey,  sandy. 


5. 01  to  50.0' 

CUT; 

23.0*  to  26.0* ;  low 
plasticity;  tan;  medium 
stiff  -  stiff;  moist; 
caloareous;  silty. 


26J>r  to  29.0'  i  medium 
plasticity;  reddish 
brow;  medium  stiff  - 
•tiff;  moist;  calcareous; 
silty. 


Paluxy 


1 3.  Prilling  Methods 


0.0’’  to  41.0 
auger. 

Set  8"  steel  casing  to 
41.0'. 

41.0*  to  48.0*  -  6» 
auger. 

48.0*  to  58.0'  -  4" 
core  barrel. 

58.0'  to  62.0'  -  7  7/8 
rook  bit. 

9  bags  of  neat  grout 
was  poured  into  the 
hole  and  allowed  to  se 
for  20  hrs. 

Top  of  grout  is  at 
27.2'. 

Hole  was  backfilled 
with  cuttings  and  Is ft 
over  cuttings  were  pi 
ed  in  cloth  sample  ba 
the  top  0.6'  of  the 
bole  was  capped  off 
with  p remixed  concrete 


I 


DRILLING  LOG 


CXVttlOM 


SVD 


i  WojIct 

Paluxy  iouifar  Pollution  Investigation 


INSTALLATION 

Fort  Worth 


**<eet  ' 

Of  2  ihiiti 


"  -ll,t  AHO  TT~  " ,IT 


rnsiTOT  wm  ilevatioh  iwoev 


2.  LOCATION  fCm-NSi-—  *,  StMtmO 

Air  Force  Plant  So.  4 

(a.  d.) 

S.  ORILLINO  AGENCY 

USCBC 

[4.  HOLE  NO.  (Am  mfimmm  mm  Uttm 1 

mmd  lUm  imbN 

8MC  -  64 

S.  NAME  OF  ORILLtR 

Hr  ever 

E.  DIRECTION  OF  HOLE 

HFIvKHTICAL  1  1  INCLINED 

oaa.  from  vent. 

_ 

7.  thickness  of  overeunoen 

61.5 

s.  death  drilled  into  ROCK 

"OT75 

».  TOTAL  DEATH  OF  HOLE 

62.0 

*Z.  MANUFACTURER'S  DESIGNATION  Of  DRILL 

Failing  1500 


IS.  TOTAL  NO.  OF  OVM-  |  04ETUNEK0 
NUROEN  SAMALES  TAKEN  •  'JT 


UNDiiTunaio 

0 


14.  TOTAL.  MUMMER  CONE  BOXES 


11-  ELEVATION  GROUMO  EATER  gee  C0BBen^  j 


IE.  DATE  HOLE 


12  JUly  s<; 


1  COiNkCTIO 

;  14  July  as. 


17.  ELEVATION  TON  OF  HOLE 


IE.  TOTAL  CONE  RECOVERY  FOR  EONINQ 


IE.  SIGNATURE  OF  INSAECTOR 


REMARKS 
(Drill  tn^  (Em.  «(«  («m.  dmtmft  at 
h  ■  arNriiN.  •(«..  U  nantdcMl 
_ | _ 


ELEVATION 


OENTm 

l» 


CLASSIFICATION  OF  MATERIALS 

4 


%  CORE 

KCCOV- 

ERT 


50— H 


60  — t 


70  —I 


2L01  to 
CUTS 


0 


29.0'  to  46.0's  low 
plasticity;  tan  -  reddisi^. 
brown)  medium  stiff; 
moist)  calcareous)  silty. 


46.0'  to  46.0'  s  medium  t<j 
high  plasticity;  reddish 
brown;  very  stiff;  moist^ 
calcareous. 


48.0'  to  61. S' 

GHATELs  determined  from 
small  core  sample  and 
drilling  action. 


61. S*  to  62.0' 

Walrmt  Formation  (?) 

Determined  from  rock 
bit  cuttings. 


a 


T.n.  62.0' 


arevious  editions  arc  oa 


Paluxy  Aauifer  Pollution  Invest. 


T HOLE  HO 

8A4C  -  84 


tTnjk*SLvcKxn 


...  «U«V.TI0.  Se# 


85  ;  19  July  85 


IT.  BLSVATION  toh  or  Ho «.*  ^■^■7.  2-tO 


...  TOTAL,  cone  HSCOVSHT  TO*  BOW  HO 


Hailgi 


0.0»  to  0.4' 

Aapha.lt 

0.4'  to  52.0’ 

CLAY; 

0.4*  to  4.5*:  high 
plasticity]  red  brown  - 
dark  red  brown]  very  stif 
damp;  calcareous)  sandy. 


4.5"  to  9.0'  J  medium  - 
high  plasticity]  red  brow 
stiff  -  very  stiff;  damp; 
calcareous ,  with  line  pow 
(caliche)  and  nodnles] 
sandy. 


9.0*  to  12*0' s  low 
plasticity;  tan  -  red 
brown;  medium  stiff  - 
stiff;  moist;  calcareous; 

silty. 


17.0'  to  29.0* ;  medium  - 
high  plasticity,  with  a 
low  plasticity  zone  from 
20.0'  to  25.0';  tan;  medy 
stiff  -  stiff;  moist;  cal 
careousj  silty  fron  20.0' 


1.  Water  Level 

24  hr.  check  with  a 
hole  depth  of  55.0' 
water  at  24. 1 '  and 
cawed  below  57.7'. 


Jar  Samples 


E 

20.0  -  25.0 

I. 

25.0  -  26.0 

J. 

26.0  -  29.0 

K. 

29.0  -  52.0 

L. 

52.0  -  56.0 

W. 

56.0  -  59.0 

r. 

59.0  -  42.0 

u. 

42.0  -  45.0 

p. 

45*0  “  4fla0 

Q. 

48.0  -  52.0 

H. 

52.0  -  55.0 

S. 

55.0  -  59.0 

5.  Drill irur  Methods 

29.0'  to  52.0' t  high 
plasticity]  red  brown; 
stiff  -  rery  stiff;  moist 
calcareous,  with  abundant 
lime  nodnles  and  limes to 
clasts j  gra welly  (fine 
grained).  Plrst  sign  of 
at  50.0'. 

O'  to  52.0' «  high 
plasticity]  tan  -  red 
brow)  stiff  -  rery  stiff| 
moist;  calcareous. 


rHsv.ou.  to. now l  ass  ossocsts 
rnumuMCtun 


0,0'  to  59.0'  -  10"  ~ 

auger.  - 

Set  8"  steel  casing  to  - 
59.0'.  Had  a  hard  time  “ 
setting  due  to  cawing  — 
and  sand  zone  above  the  - 
Walnut  Limestone.  ~ 

59.0'  to  59.5'  -  7  7/8"  - 
rock  bit.  — 

59.5'  to  65.5'  -  4"  — 

core  barrel.  — 

Bailed  the-  hole  to  58.6  -l 
and  then  poured  in  12  ~ 

bags  of  neat  grout.  The  ~ 
top  of  the  grout  in  the  — 
hole  is  at  approximately ~ 
19.0'.  t 

The  remainder  of  the 
hole  was  backfilled  wit!~ 
cut tings.  - 

All  cuttings  had  been  - 
bagged  directly  upon  re-  “ 
moral  froa  the  hole  and  ~ 
those  cuttings  not  used  — 
to  backfill  the  hole 
were  storedin  the  area  I 
pro  Tided  by  G.  D. 


PftOJCCT  I  HOIK  MO- 

Paluxy  Aquifer  Pollution  Investigation^  8A4C  -  85 


DRILLING  LOG 


Paluxy  Aquifer  Pollution  Investigation 


■in  i/iwy\ir.,‘ 


Port  Worth 


>  2  MEETS 


UMOKTUmfO 

0 


a  NAME  or  OHILLCH 


•a  elevation  ohouno  »ateh  See  00tBnent  1 


T.  THICKNESS  or  OVSHEUKOKN 


IS.  TOTAL  COKE  KECOVEKV  worn  SON! MO 


»  COAC  SOX  OH 
AKCOV-  SAISHLE 
HO- 


52.0'  to  59.0' 

SAKDi  loose)  tan)  wet)  cal¬ 
car  sous  )  poorly  graded 
(fine  grained))  some  clay* 


59.0'  to  64.9' 

LDCSTOKE  (Walnut  Poraatior) 
59.0*  to  60.5* )  moderate¬ 
ly  hard)  tan)  highly 
weathered,  iron  stained; 
very  fossiliferous, 
generally  the  fossils 
consist  of  (oyster)  shells; 
calcareous  clay  matrix. 
Proa  60.2'  moderately  hadd; 
gray;  weathered;  very 
fossiliferous;  dark  gray 
calcareous  clay  matrix. 


4.  Note  -  HM  -  85  is 
located  419.8'  south 
of  HM  -  82  and  14.9' 
west  of  parking  lot 
fence. 

8A4C  -  84  is  located 
468.9'  north  of  HM  - 
82  and  13.9'  west  of 
the  parking  lot  fence. 
844C  -  85  is  located 
357.8'  north  of  8A4C  - 
84  and  18.9'  west  of 
fence  line. 


Eiesn 

EffSEE 

ESESB 

mm 

SIBfiB 

irasi 

:;ne 

■ouaii 


60.5*  to  62.4' t  aoderati  ly 
hard;  gray;  weathered; 
less  fossiliferous,  shel¬ 
ls  generally  in  small 
pieces;  becoming  very  ^ 
argillaceous. 


62.4"  to  65.8' )  soft; 
gray;  weathered;  very 
argillaceous;  fewer 
fossils. 

Prom  65.5’  -  moderately 
hard;  gray;  weathered) 
broken  shell  pieces. 


to  64.9')  aodar- 
ately  hard)  gray;  weath¬ 
ered;  very  fossiliferous 
(oyster)  shells;  a  fee 
pyrite  crystals;  ocas 
dark  gray  calcareous 
clay  aatrix. 


64.9*  ts  65.5* 

3IMW0CT  i  soft;  blue 


green;  calcareous;  containi 
snail  pockets  of  a  green 
gray  clay  (0.05’  *  9.1'). 


T.D.  65.5'. 


ENG  FORM 

MAM  71 


AACVlOU  f  CO*T)OM«  A  AC  OMCOLtT* 
rmjkfitLUCtXT) 


( 

Paluxy  Aquifer  Pollution  Invest. 


8A4C  -  85 


MUJNCUK 


Paluxy  Aquifer  Pollution  Investigation 


(«.  TOT  AC  NUMtR  COOC  OOXM  1 


«.  omccTioM  or  hock 

VKNTICAL  QlNCLINCD  _ 


,  DM.  MOM 


EEl  <-i  '.'ij-i 


ONNTM  0NILLC0  INTO  NOCX 


TOTAL  ON  NTH  ON  WOLN 


IT.  CLNVATION  TON  ON  HOLE 


l«.  TOTAL  CONN  NNCOVCNV  NON  BONIN'! 


I*.  1IONATUNN  ON  IN1NNCTON 


0.0  Co  0.4  -  Asphalt. 

0.4  to  59.9 
CLAY 

0,4  to  2.4  -  medium  to  low 
plasticity,  medium  stiff, 
dry,  dark  brown,  sandy  an<( 
gravelly. 

2. 4  to  3.1.-  high  to  medi 
plasticity,  medium  stiff, 
slightly  moist,  black. 

3. 1  to  4.5  -  medium  to 
high  plasticity,  medium 
stiff,  very  dark  brown, 
silty. 

4.5  to  6.5  -  high  plast, 
stiff,  slightly  moist, 
dark  red  brown,  silty  to 

slightly  gravelly. 

6.5  to  7.7  -  high  plast, 
very  stiff,  slightly 
moist,  reddish  yellow, 
caliched,  silty,  slightly 
sandy,  gravelly. 

7.7  to  10. 0  -  low  that 
grades  to  medium  plasti¬ 
city,  very  stiff,  slight!  ’ 
moist,  yellow,  very  sandy 
silty,  calcareous. 

10.0  to  15.0  -  high  plast, 
very  stiff  to  stiff,  slig  vtly 
moist,  red  yellow,  silty, 
scattered  sand  sized  lime 
nodules. 

15 .0  to  50.0  -  high/medium 
plasticity,  medium  stiff 
to  scattered  soft  seams, 
assist,  red  yellow  with 
yellow  brown,  silty  and 
sandy,  soft  sand  seam  at 
28.7  to  29.2’,  some  light 
gray  pockets(silt) ,  some 
shells  from  41  to  45’. 


*  Drilling 

0  to  60’  -  8"  auger, 
set  5’  esng, 

60  to  65’  -  4"  core. 
Auger  refusal  at  60’. 


Water  first  observed 
during  the  24  to  25’  run 
on  22  July  85. 

On  23  July  -  water  at 

22'. 


Jars 

A. 

0. 

4 

CO 

2. 

4 

B. 

2. 

4 

to 

3. 

1 

C. 

3. 

,1 

to 

4. 

.5 

D-. 

4. 

5 

to 

6. 

5 

E. 

6. 

.5 

to 

7. 

.7 

F. 

7. 

.7 

CO 

10. 

.0 

G. 

10. 

.0 

to 

15. 

.0 

H. 

15, 

.0 

CO 

20, 

.0 

I. 

20. 

.0 

to 

25. 

.0 

J. 

25, 

.0 

CO 

30. 

.0 

K. 

30 

.0 

to 

35 

.0 

L. 

35. 

.0 

to 

40. 

.0 

M. 

40, 

.0 

to 

45. 

.0 

N. 

45 

.0 

CO 

50 

.0 

0. 

50 

.0 

to 

55 

.0 

P. 

55 

.0 

to 

59 

.9 

50.0  to  59.9  -  high  to 
medium  plasticity,  stiff 
to  very  stiff,  moist, 
brownish  yellow  and  light 
gray,  few  ferriginous  cla 
scattered  within,  few 
sandy  lime  nodules, 
sand/silt  seams  at:  58.9 
to  58.9’,  and  59.8  to  59. 

earance  w 


l.T f  ■ 


••A  «7t  ^  ®  36  PMVIOU*  lOITlONt  AM  OMOUfl 

cnuut$Lucnrn 


icka. 


FWOJICT 


MILLING  UK 


JL  in  El  TO 


GENERAL  DYNAMICS 


.’4 


1 


ALUXY  AQUIFER  INVESTIGATION 


IILL1N4  A«CMCV 

SCE 


I.  NAMC  Of  MILL  CM 


omccTtOM  or  holk 

PC*)  V«WTIC  AL  f~~1  IWCLINtB 


FAILING  1500 


■uwom  UHK.U  TAKCN  | 


14.  TOTAL  MUMOCR  COOK  BOUf 


IB.  KLIVATION  OffOUMO  *  ATI*  ** 


‘  AH T CO  |  COMVLCTII 

1  2/1/86  i  2/1/86 


IE.  TOT M.  eOUt  RECOVERY  FOR  iMM  100 


1)  No  free  water 
encountered  during 
auger ing  to  top  of 
primary.  Boring 
reamed  at  primary 
prior  to  coring, 
taped  to  depth-dry. 


CLAY,  low  plasticity, 
soft,  moist,  sandy 
throughout,  small  limy 
nodules  and  blebs 
throughout,  tan. 


2)  JARS 

A)  0.0-2. 5 

B)  2. 5-5-0 

C)  5- 0-6.0 

D)  6.0-10.0 

£)  10.0-15.0 

F)  15.0-20.0 

G)  20.C-25.0 

H)  25.0-30.0 

I)  30.0-33.0 

J)  35.0-37.5 


LIMESTONE,  tan  to 
brown  along  basal  • 
section,  fine  to 
coarse  grained, 
argillaceous,  highly 
fossiliferous,  badly 
weathered  to  39.7! 
fractured,  soft. 


T.D.-41.5* 


3)  CARTONS 
o  carton  samples 


4)  DRILLING 

0.0  -  37.5,  8 "auger 
refusal  at  top  of 
limestone . 

37.5  -  41.5,  4"core 
. Remarks i 

A)  Casing  advanced 
to  top  of  primary 
and  reamed. 

B)  After  coring, 
boring  bailed.  4" 
PVC  pipe  inserted  ti 
depth.  Role  grouted 
through  PVC  insert 
with  PVC  being  slow: 
withdrawn  during 
grouting. 

C)  Boring  subsequent: 
backfilled  with 
cuttings. 


I 

w 

H*if  M*.  8A-I 

DRILLING  LOG 


GENERAL  DYNAMICS 


PALUXY  AQUIFER  INVESTIGATION 


FORT  WORTH 


C.  MM  Of  OCILLCC 


SMCCTIOM  or  HOC! 

A  ]  ncotic  al  |  Imcunip  _ 


.  TMCKNC1*  Or  OVCOCUAOEN 


TOTAL  OCPTN  Or  HOLt 


8A-89 


14.  TOTAL  NUMCCC  COOK  MXU 


I*.  CLCVATIOO  OOOOMO  CATCO  »* 


,  OCA.  MOM  VAAT. 


•A.  DATA  MOLC 


|  AT  ACT  CO 

i  2/2/86 


I COMALCTCO 


IT.  CLCVATIOC  TO#  OF  HOLt  - 


1A.  TOTAL  COM  CCCOVCCT  TOO  COOING - 


Q  . 0  to  0.2 1  Asphalt 


1)  Free  water 
encountered  i>34.0' 
below  grade.  24  hou 
later  free  .water’, 
level  stabilized 
3  31.0ft.  below 
grade . 


CLAY,  low  to  medium 
plasticity,  soft, 
moist,  sandy, 
calcareous,  tan. 


14.0  to  24.5- 

G RAVEL,  fine  to  coars 
grained,  rounded  to 
subrounded,  loose, 
moist,  very  clayey, 
tan  to  brown. 


to  32. 0^ 


2)  JARS 


A)  0.0 

B)  3.0 

C)  5.0 

D)  10. 

E)  14.' 

F)  15. 

G)  20. 

H)  24. 

I)  30. 

J)  32. 

K)  34. 

L)  40. 


-3.0 

-5.0 

-10.0 

0-14.0 

0-15.0 

0-20.0 

0-24.5 

5-30.0 

0-32.0 

0-34.5 

5-40.0 

0-46.0 


gravel,  fine  to  coarsi 
grained,  angular  to 
3ubangular,  dense, 
wet,  clayey,  sandy, 
tan  to  brown. 


3)  DRILLING 


0.0  -  46.0,  8” 
Auger  refusal  at 
top  of  limestone. 
-  Auger  scraping 
on  top  of  praxnar 
Fragments  of  prir 
on  stinger. 

Remarks  1  ground  wat< 
sample  obtained  for 
laboratory  analysis. 


46.0  _ 

LIMESTONE ( auger 
refusal  on  limestone) 


ENG  FORM 

MAW  71 


OMCVIOU!  COITIOMI  ACC  OOCOLtTC 
(TnANSLVCKXT) 


muffiLvcnm 


J 


MMLUM6  LOC 


GENERAL  DYNAMICS 


•T-r  \  r-rrp 


PA LUX Y  AQUIFER  INVESTIGATION 


IS.  MANUFACTURER'S  DEMON  AT  ION  OF  DRILL. 

FAILING  1500 


IS.  ELEVATION  OMOUNO  WATER 


DIRECTION  OF  HOLE 
29  VERTICAL  QlWCLINEO  _ 


TtT^mr  WKm 

llrmir'ci  > 


0.0  to  0 
0 .  to  3 . 


,  Asphalt 


GRAVEL 


fine  to  coarse 
grained,  rounded 
to  subrounded, 
loose,  moist  to  wet 
clayey,  brown. 


finite  coarse 
grained,  angular 
to  subangular. 
wdto  scattered 
cobbles  throughout, 
dense,  wet,  tan. 

39.0 

LIMESTONE. (auger 
refusal  on  limestone) 


1)  During  augenng 
free  water  encounte 
d  24.0ft.  below 
grade.  24  hours  lat 
static  water  level 
taped  at  23.0ft. 
below  grade. 


2)  JARS 


A)  0.0-3. 5 

B)  3. 5-5.0 

C)  5. 0-7.0 

D)  7.0-10.0 

E)  10.0-15.0 

F)  15. 0-18. 5 
Gj  18. 5-21.0 

H)  21. C-25.C 

I)  25.0-27.0 

J)  27.0-30.0 

K)  30.0-35.0 

L)  35.0-39.0 


3)  DRILLING 


0.0  -  39.0,  8" 
auger  refusal  at 
top  of  limestpne 

-Auger  scraping  on 
primary.  Fragments 
of  limaa-tone  ’on 
stinger. 

Remarks  1  ground  wate 
sample  obtained  for 
laboratory  analysis. 


T.D.-39.0’ 


**  18  36  eetvious  coitions  arc  omoletc. 

rntAJfSLUCMftT) 


DR1LUMC  LOC 


OtVH 


SBlff  J 
or  1  twtlTl 


1.  RROJECT 

M.  S1ZC  AMD  TVM  Or  .IT  8  "AUGER 

GENERAL  DYNAMICS 

rr  batum  ran  ttwznsirwaeHfflia  .  mu 

1  Lodfigg  tr  1 1 1  im  i  m.  «.  siMimS 

12.  twnuri£'fui<<R'i  oiiioMA+iOM  or  eau.L. 

FAILING  1500 

S.  DRILLING  AOCMCY 

uses 

IS.  TOTAL  HO-  OF  OVER-  1  ;  uwwitu««id 

4.  MOLE  no.  (Am  *mwm  m»  fii/e  1 

*"***"  8A-91 

14.  TOTAL  NUMBER  CORE  BOXES  - 

BREWER 

IS.  ELEVATION  GRODNO  WATER  ** 

4.  DIRECTION  OF  HOLE 

IITARTIO  |  COaSRCCTCO 

0AT* HOLB  j  2/4/86  !  2/4/86 

7.  THICKNESS  OF  OVERBURDEN  ?  1  .  S 

_  _ _ _  _ 

v*  DEFTH  DRILLED  INI  U  nOL"  Q  Q 

».  TOTAL  BERTH  OF  HOLE  31.5 

_ ! _  R-ft./suJtJt* _ 

■UVATIOM  OCetM  LEQIMO  OLAM.^ATIOA  OI.ATD'.ALA  jgg*  tUKI  ,mJ'22  I"!-.  M.A .» 

IIUFIIMT  CRY  MO.  wRiiliE,  Me.,  ti  •i#n/Ncand 

•  A  .  4  •  '  • 

ASPHALT,  good  condition 


CLAY.  medium  to -high 
plasticity,  stiff, 
moist,  brown  to  black. 


encountered  to  top 
of  primary.  Boring 
taped  to  depth-dry. 


visual 

ident. 


CLAY,  low  to  medium 
plasticity,  soft, 
moist,  brown. 


2)  JARS 

visual  identifical 


CLAY,  low  to  medium 
plasticity,  soft, 
moist,  sandy  with 
prominent  sand  seams 

M±,Q=1S-1. 

becoming  increasingly 
calcareous  below  2o.O* 
with  calcium  carbonate 
blebs  and  seams  in 
section,  tan. 


CLAY,  high  plasticity, 
stiff,  moist,  calcareois 
with  numerous  calcium 
carbonate  seams  and 
blebs  in  section,  tar 
to  gray  to  rust. 


31.. i- 

LIMESTONE. (auger 
refusal  on  limestone) 


3)  DRILLING 

0.0  -  31.5,  8" 
Auger  refusal  at 
top  of  primary. 
-Auger  scraping  on 
top.  of . limestone • 

P  ragments  of  prime 
on  stinger. 


T.D.-3X.5* 


18  36  pkcvioui  totnowi  AM  omoi.it ( 
cntANSLuctrrn 


**  1  8  36  *ntv IOUI  EOITIONS  ARK  OWOUTt 

(TKAHSLUCMUTy 


rFni 


CLAY,  low  plasticity, 
soft,  moist,  sandy, 
throughout  especially 
along  basal  section, 
calcareous  with  small 
limy  nodules  in  sectior 
tan. 


1)  No  free  water 
encountered  during 
auger ing.  Boring 
taped  to  depth-dry. 


2)  JARS 

visual  identificatio 


19.0  to  20.0 

CLAY-SHALE,  tan  to 
greenish-gray, 
calcareous,  soft. 


20.0 

LIMESTONE. (auger 
refusal  on  limestone) 


T.D.-20.0* 


3)  DRILLING 


0.0  -  20.0,  8 “auger 
refusal  at  top  of 
limestone  primary. 
Auger  scraping  on 
limestone  with 
fragments  of  limest 
on  stinger. 

Remarks i  Boring 
offset  12ft.  due  ea 
of  location. 


1 J 34  *Mvrauiannm<M( 


fnuwiLccarn 


HtlcNt. 


GENERAL  DYNAMICS 


PALUXY  AQUIFER  INVESTIGARION 


IS.  CLCVATlON  WOmB  WATCH 


W.  BATt  NOCK 


IT.  (UVATIOM  TOW  OT  NOkl 


CLAY,  medium  to  high 
plasticity,  stiff, 
moist,  brown. 


1)  During  augering 
free  water  taped 
£  31.0ft.  below 
grade. 

-24  hours  later 
water  level  taped 
^  at  29.5ft.  below 

ident.  e1^®* 


CLAY,  medium  plasticit 
stiff,  moist,  gravelly 
calcareous  with  limy 
nodules  in  section, 
reddish-brown . 


CLAY,  low  plasticity, 
soft,  moist,  sandy 
throughout  especially 
along  basal  section, 
small  limy  nodules 
scattered  in  section, 
tan. 


SARD,  fine  to  coarse 
grained,  loose,  dry, 
calcareous,  slightly 
clayey,  tan. 


2)  JARS 

visual  identificatior 


3)  DRILLIWG 

0.0  -  44.0,  8"Auger 
refusal  at  top  of 
limestone. 

-Auger  scraping  on. 
primary  with  fragmei 
of  limestone  found 
on  stinger. 


g RAVEL,  fine  to  coars 
grained,  angular  to 
subrounded,  loose, 
dry,  sandy,  clayey, 
tan. 

to  41.0* 


CLAY,  low  to  medium 
plasticity,  soft  to 
stiff  in  section, 
moist  to  wet,  sandy 
especially  along  base 
section,  calcareous 
-with -many  lime  nodule 
and  blebs  in  section. 


Remarks  1  ground  wat< 
sample  obtained  for 
laboratory  analysis, 


visu 
idenfc. 


CLAY,  medium  to  high 
plasticity,  stiff, 
wet,  sandy,  oalcareou 
reddish-brown. 


Wjtefc,  6a -Q 


SOUTHWESTERN 


lyyiUil 

IlXCSII 


GENERAL  DYNAMICS 


PALUXY  AQUIFER  INVESTIGATION 


M.  OATS  MOk( 


IT.  ILCVATIOM  TOW  OP  HOLt 


.  IUVATIOM  mOUHO  •ATM  •• 


-  6S^3.  /3 


0.0  to  0.1 

ASPHALT,  good  condition 

0.3  to  2.4- 

CLAY,  medium  to  high 
plasticity,  stiff, 
moist,  brown  to  blacli 


1)  During  augering 
free  water  taped 
at  35-Oft.  below 
grade . 

-  12  hours  later 
water  level  taped 
at  32.5ft.  below 
^  grade. 


CLAY,  low  plasticity, 
soft,  moist,  gravelly , 
calcareous,  brown* 


CLAY,  low  plasticity 
soft,  moist,  sandy 
throughout,  tan. 


2)  JARS 

visual  identificatiol 


0  to  14 


CLAY,  low  to  medium 
plasticity,  soft  to 
stiff  in  section, 
moist,  calcareous, 
gravelly  throughout 


CLAY .  medium 
plasticity,  stiff, 
moist,  sandy 
throughout,  limy 
with  many  calcium 
carbonate  seams  in 
section,  tan. 


3)  DRILLING 


0.0  -  36.0,  8" 

Auger  refusal  at 
top  of  limestone 
Auger  scraping  on 
primary  with 
fragments  of  lime3t 
found  on  stinger. 

Remarks 1  ground  wat< 
sample  obtained  for 
laboratory  analysis 


CLAY,  medium  to  high 
plasticity,  stiff, 
moist  to  wet  along 
basal  section, 
sandy  especially  aiorg 
basal  1  one ,  calcaraou  1 
with  many  lime  nodul »s 
and  blebs  in  section^ 
reddish-brown.  ' 


LIMESTONE. (auger 
refusal  on  limestone) 


1136  pmvniii nneniAMt 
(DUMueae 


18  34  PMVMWI  mTMNI  AM  OMOLKTI. 

(TIUUItLBCWIIT) 


*aS%*  U36  ^wviout 


KOiTIOMI  AM 


rnu*n.ire«rD 


SOUTHWESTERN 


1 s 


8A4C-100 


0.0  to  0.4 


ASPHALT ■  good  conditi 

0,4  to  4.0* 

CLAY,  low  plasticity, 
soft,  moist,  gravslly 
limy  with  nodules 
in  section,  tan  to 


CLAY,  low  to  medium 
plasticity,  soft  to 
stiff  in  zones,  sandy 
throughout,  small  lim 
nodules  scattered  in 
section,  tan. 

33 1  a  to  48. o 

GRAVEL,  fine  to  coars 
grained,  angular  to 
subrounded,  loose, 
wet,  clean,  tan. 


LIMESTONE,  gray, 
fine  to  coarse 
grained,  argillaceous 
with  shale  stringers 
and  thin  seams  in 
section,  weathered, 
soft. 

T.D.-52.0’ 


1)  During  auger ing 
free  water  taped 
«  33.0ft.  below 
grade . 

-  2hours  later 
3tatic  water  level 
taped  4  32.0ft. 
below  grade. 


2)  JARS 

visual  identificatioi 


3)  DRILLING 

0.0  -  43.0,  8 “auger 
refusal  at  top  of 
limestone  primary. 

48.0  -  52.0,  4"core 
to  depth. 

Remarks) 

A)  ground  water  sam  J 
obtained  for  labors 
analysis. 

B)  Casing  advanced  1 
top  of  primary  and 

L reamed. 

‘  C)  After  coring 
boring  bailed.  4“ 
PVC  pipe  inserted  ti 
depth. Hole  grouted 
through  PVC  insert 
with  PVC  being  slow] 
withdrawn  during 
grouting. 

D)  Boring  subsequent 
backfilled  with 
cuttings, 

E)  Boring  offset 
approximately  7,0ft 
southwest. 


■?"■»  1136  MCVIOUS  IMTfONS  AM  NM1ITI- 


muHtxMCMfm 


AftffVfOUS  COfTIOMt  AMt  < 

cnukMLVcnr) 


EMC  FOftM  Jut 

MAW  71 


9MOLCT8. 


jAMOJCCT 


|  WOVE 


GENERAL  DYNAMICS 


PALUXY  AQUIFER  INVESTIGATION 


a  i-:  •  rma  d j r* ■ 


FAILING  1300 


14.  TOT  AC  NUMKR  COOK  OOXCt 


It.  CLKVATIOM  OAOUMO  VATKR 


n.  tUIVATIQM  TQR  or  HOC!  --  &  + 


SAND,  fine  to  coarse 
grained,  loose,  dry, 
gravelly,  clayey, 
brown. 

1.2  to  U.ot 


CLAY .  medium  to  high 
plasticity,  stiff, 
moist,  brown  to  black. 

4.0  to  21.pt 

CLAY,  low  to  medium 
plasticity,  soft, 
to  stiff  in  zones, 
moist,  becoming 
increasingly  sandy 
below  12.0*  to  depth, 
calcareous  with  limy 
nodules  and  blebs 
noted  along  basal 
section,  tan. 


GRAVEL,  fine  to  coarse 
grained,  subrounded  to 
rounded,  loose,  dry, 
clayey,  sandy,  tan. 

23.0  to 


etc  FORM  ie  34 

WANT! 


CLAY,  medium  to  high 
plasticity,  stiff,  we 
calcareous  with  limy 
seams  and  nodules 
throughout,  sandy, 
reddish-brown. 


GRAVEL,  coarse  grained 
rounded  to  subrounded, 
loose,  wet,  clayey, 
brown. 


ANCVtWIt  COITION*  MIC  00*01  CYC. 

(tka Kiucnn 


1)  During  augering 
free  water  encounter* 
at  34.0ft.  below 
grade. 

-Static  water  level 
taped  it  33oft  b-il 

grade. 


2)  JARS 

visual  identif icatii 


3) 

0.0  -  47.5,  8 "auger 
refusal  at  top  of 
limestone  primary. 

47.5  -  51.3.  4"core 
to  depth. 

Remarks  1 

;.A)  casing  advanced  ' 
top  of  primary  and 
reamed. 

B)  After  coring,  ho: 
bailed  repeatedly 
until  nearly  dry.  0 
94  lb.  bag  of  cemen 
used  to  grout  hole. 

Grout  extended  to 
40.0ft.  datum  below 
grade . 

C)  Boring  subsequen' 
backfilled  with  cutt: 

D)  ground  water  sam 
obtained  for  labors 
analysis. 


(TKAHSLOCKNT) 


HgUWg.  8A4C-L02 


^wtUMCLOC  IsoinmESXEBH _ 

GENERAL  DYNAMICS 
.  E5BWimS5SiM»S53 
PA LUX Y  AQUIFER  INVESTIGATION 

■  WOCK  WO.  (Am  almmm  mm  55»] 


8A4C-102 


«.  omkction  or  hock 

gtjvffUTlCAL.  fllMCUNlO  _ 

7.  THICKMKM  Or  OVKRIfRPKW 
C  OKTTH  OHiCLKO  IHTO  HOCK 

*.  total,  okrtm  or  mock 


IKLKVATIO*  OKTTM  LKOKNOi 


FORT  WORTH  _  |or2  get™ 

».  wtK  aho  ttpk  or  it  8  "AUGER ,  ^  "CCRa  ' 


_ failing  1500  _ 

is.  TOT  AC  NO.  or  OVIA  I««tum««o  >  waurvMUo 

•OH Off M  SAMHCKK  TAKKM  j  Q  Q 

1C  TOT  AC  WUIMIKH  COHK  RQKKff  j _ 

1C  KLKVATIOM  OROUMO  VATKH  #* 

I  START  CO.  ICOtTLITIO 

“  1 2/12/86  ^ 


.  ate  PROM  VIST. 


IT.  KCKVATIOM  TOR  Off  HOCK  --  ^ ■ 
Iff.  TOT  AC  CORK  HKCOVKHT  FOR  ffORIHQ 
Iff.  MONATURK  Off  IMSfKCTOR  .  /  . 


m p- 


CLAMIKICATION  OK  MATniALS 


»  CMI  MX  OK  REMARKS 

■KCOV-  ItAMRLi  I  fOrMItmt  lM  mmm  Ira.  AKA  . 


0.0  to  0.2 

ASPHALT,  good  oonditioi 

0.2  to  1.0* 

SAND,  fine  to  coarse 
grained,  loose,  dry, 
gravelly,  brown. 

1.0  to  6.S- 

CLAY.  low  plasticity, 
soft,  moist,  gravelly, 
calcareous,  tan  to 
brown. 


1)  During  augering 
free  water  encounte 
^35*Oft.  below  grad 
Static  water  level 
taped  at  34.0ft.  bel 
grade . 


Visua 1 
ident . 


2)  JARS 

visual  identificatic 


CLAY,  low  to  medium 
plasticity,  soft  to 
stiff,  moist  to  wet 
along  basal  section, 
calcareous  with  limy 
nodules  and  blebs 
especially  from 
lljOi^fitOJ  becoming 
increasingly  sandy 
below  39.0 *to  depth, 

44.0  to  60 


CLAY,  medium  to  high 
plasticity,  stiff  to 
hard  in  zones,  wet, 
calcareous,  reddish- 
brown. 


LIMESTONE 

60. 5  -  61.4.  brown, 
fine  to  coarse 
grained,  strongly 
argillaceous , highly 
fossiliferous.soft. 

61.4  -  61.8.  tan, 
fine  •fco  coarse 
grained,  arenaceous, 
moderately  hard. 

61,8  -  62.4.  gray, 
fine  grained , s  1  ightl; 
argillaceous ,well 
cemented,  hard. 


*!««??**  II  34  arkviou*  (□< noma  arc  oeoolcte 


3)  DRILLING 

0.0  -  60.5,  8 "auger 
refusal  at  top  of 
limestone  primary. 

60.5  -  61.0,  7 ?/8 " 

rock  bit. 

6l .0  -8  0  .0 ,  4"core 
to  depth. 

Remarks  1 

A)  CAsing  advanced  t 
top  of  primary  and 
( ^reamed. 

t.B)Rock  bit  advanced 
into  primary  and  hoi 
surged. 

C)  After  coring,  hoi 

bailed  repeatedly  ur 
nearly  dry.  Two  9411 
bags  of  cement  used 
to  grout  hole.  Groul 
extended  to  .  .... 

approximately  55.0fl 
datum  below  grade. 
Casing  subsequently 
withdrawn. 

D)  Boring  backfillec 
with  cuttings. 

E)  Ground  water  samj 
obtained  for  analysi 

P)  Boring  offset 
seven  feet  due  west. 


mtAfffurc»m 


HoUHo.  - 


0NLUM6LO6 


I  SOUTHWESTERN 


lor  2  wtin  | 


GENERAL  DYNAMICS 

l  TSfATtdo  |V. «  .  .L 

PALUXY  AQUIFER  INVESTIGATION 


«.  wot  f  WO mm  AwAM  «•*•! 

8A4C-103 

t.  mam!  or  omkLDi  ' 

BREWER 

>.  SMCCTIOM  Of  MOi-I 

gd  VglSTlC  Al  QlMCLWCP  _ 

.  OCA-  NNM  VINf. 

>.  TH6CKNCSS  OF  OVCNOUNDCM 

57.0 _ 

L  otrrn  onillcd  into  nock  QmQ 

80.  HIS  AMO  TYFC  OF  Of ▼  Q  A. 

UGER. 

»*.  HMUFACTWICri  best  ON  ATT 

FAILING  1 

ON  OF  Mil 
500 

1 

■  uMouruasio 

1  0 

14  TOTAL  IIUMOPI  COMP  00**4 

1 

14  8LCVATI0N  PMOUMO  PATCH 

«« 

1ST  A«  TOO 

M.  OAT' HOC'  |  2/1.8/ 

SO 

CD 

COHFtITID 

i  2/19/86 

IT.  ILCVATIOH  TOP  OF  MOLC 

"  ^ 

10.  TOTAL  COHC  HCCOYCHT  FOH  POHtMp 

10.  SIOMATUHC  OF  mSFCCTOH  /  . 

70.  Of.  » 

».  TOTM.  Q«»TM  or  HOC« 
U.KVAT10M  OCITTH  LKO'MO 
« _ >  _ < 


-  -61.0 _ L_ 

CLASSIFICATION  OF  MAT  DUALS 


\  CONS  MOX 

'•gr  **s 


0.0  to  0.5 

ASPHALT .  good  conditio: 


SAND,  fine  to  coarse 
grained,  loose,  dry, 
gravelly,  brown. 


WON  _  NCMANKS 

fflrWAl  *A M,  War  Ima  AND  W 

M4-  '■iMMUwa.  elA,  if  eljMWewf 


1)  During  augering 
free  water  measured 
w  35.0  ft.  below 
grade.  Static  water 
level  taped  at  36.5: 
below  grade. 


CLAY,  low  plasticity, 
soFt,  moist, calcareous , 
sandy,  gravelly,  tan 
to  brown. 

3.0  to  10.6- 

CLAY.  medium  to  high 
plasticity,  stiff, 
moist,  sandy,  gravelly, 
calcareous  with  limy 
nodules  and  seams 
in  section,  reddish- 
brown. 


SAX*  low  plasticity, 
soft,  moist,  sandy 
throughout  with  a 
strong  sand  fraction 
noted  f  21 .0*23.0 ! 
gravels  noted  324,0’tc 
26.0;  aalcareous, 
tan. 


CLAY,  medium  to  high 
plasticity,  stiff, 
moist,  calcareous 
with  limy  nodules  and 
blebs  in  section, 
reddish-brown. 


CLAY,  low  plasticity, 
soft,  moist,  sandy 
throughout , calcareous 
tan. 


visual 

ident. 


2)  JARS 

visual  identif icatioJ 


3) 

0.0  -  57.0,  8Hauger 


57.0  -  65.0,  4"core  - 
to  depth.  ~ 

Remarks  1  - 

A)  Casing  advanced  ~ 

to  top  of  primaryi  — 

boring  surged.  I 

B)  After  coring,  ho  5 

bailed  repeatedly  - 

until  nearly  dry.  Oita. 
94  lb  bag  of  cement  ~ 
used  to  grout  hole.  - 
Grout  extended  at  1  1st 
5  feet  above  primar;  - 
contact.  Casing  p 

subsequently  withdri  jaa. 

C)  Boring  subsequen  tiy 

backfilled  with  - 

cuttings .  ~ 

D)  Bering  offset  - 

approximately  3  ft.  — 
west.  z 


H36  »*«VIOU,  (BITIOMt  am  i—oliti. 

mums  earn 


MILLING  LOG 


GENERAL  DYNAMICS 


B I  MB'  T  J  jT-~  7  i.'J  t-Z  *  T  "7 


FAILING  1500 


8A4C-104 


•a  BCKVATtON  MOUNO  VAT  KM  »* 


MM  or  MOCK 

QvMTtCAL  □iMCLINIO  , 


.  OCA-  n*OK  *WT. 


IT.  KUKVATIOM  TOM  OK  MOCK 


»•-  TOT  AC  COM  MKCOVCRT  COM  1 


0.0  to  0 


ASPHALT .  good  conditi 


SAND,  fine  to  coarse 
grained,  loose,  dry, 
gravelly,  brown. 


1)  During  augering 
free  water  encounte 
*31. 5ft.  below  grad 
Static  water  level 
taped  *  30.4ft  belo 
grade. 


CLAY,  low  plasticity 
to  medium  plasticity, 
soft,  moist  to  wet 
along  basal  zone, 
calcareous  with  limy 
nodules  and  blebs  in 
section,  sandy  with 
strong  sand  fractions 
912.0*14,5:  16.0*18.0 


tan. 


2)  JARS 

visual  identif icatio 


LIMESTONE.. light  gray, 
fins  to  coarse  grainet 
prominent  fracture 
noted  9  36.7! 
siliceous,  highly 
fossiliferous  in 
section,  moderately 
hard. 


3)  pmma 


T . D . -40  s  7 1 


MAM71  36  MtVMUS  KOITIOMt  AM  O 

rnufraurcRMT) 


DMLUNG  LOG 


SOUTHWESTERN 


GENERAL  DYNAMICS 


PA LUX Y  AQUIFER  INVESTIGATION 


MIUHM  A4CMCV 

SCE 


OF  OVNLl 

BREWER 


ION  or  HOCK 

QQ  WBHTIC  AL.  |  I mcLimo  . 


Holo  No.  3A -1 


hi”  ./'•will: 


FORT  WORTH 


FAILING  1500 


H222222gai 


II.  KCKVATION  OftOOMO  VATKII  ** 


It.  OATS  NOCK 


17.  CCCVATIOM  TOO  OF  HOCf 


ASPHALT ■  good  conditio 

0,6  to  2.4* 

SAND,  fine  to  coarse 
grained,  loose,  dry, 
gravelly,  brown. 


1)  During  augering 
free  water  encounte 
9  36.0ft.  below 
grade. 

Static  water  level 
taped  3^*  5ft. 

below  grade. 


CLAY,  low  to  medium 
plasticity,  soft  to 
stiff  at  depth,  moist 
to  wet  at  depth, 
calcareous  with  limy 
nodules  and  seams  in 
section,  sandy 
throughout  especially 

.  .  m  ■  <  mV  4  n  A  I  A  f  A* 


gravels  note 
Aft4.o;  tan. 


2)  JARS 

visual  identificatioi 


SU.O  to  57.0 

CLAY,  medium  to  high 
plasticity,  stiff, 
wet,  calcareous, 
slightly  gravelly, 
reddish-brown. 


3)  DRILLING 

0.0  -  57.0,  8 “auger 
refusal  at  top  of 
limestone  primary. 
Fragments  of  limest 
noted  on  stinger. 


57.0 

LIMESTONE, (auger 
refusal  on  top  of 
limestone) . 


T.D.-57.0* 


■11RJ 


»*cvious  mnoMt  am  oiiouti 

(T*A*9LBCM*-n 


HOC) 


1836 

MAM  71 


|PftOJKCT 


t 


muUtWLOCMHV 


GENERAL  DYNAMICS 


1171 


MtMJa 


McmN*.  8a 


FAILING  1500 


iir5a«flfrr 


is.  KUVATION  WOUMO  VAT  CM 


mm 


ASPHALT .  good  conditio 

0.6  to  l.kt 

SAND,  fine  to  coarse 
grained,  loose,  moist, 
clayey,  brown. 


1)  During  augering 
free  water  encountei 
§  36.0ft.  below 
grade. 

-Static  water  level 
taped  at 
below  grade. 


CLAY,  low  plasticity, 
soft,  moist,  sandy, 
calcareous,  tan. 


GRAVEL,  fine  grained, 
angular  to  subangular, 
loose,  moist,  clayey, 
very  sandy,  calcareous 


CLAY,  low  plasticity 
soft,  moist,  very 
sandy  throughout, 
calcareous,  tan. 


SAND,  fine  grained 
loose,  moist,  very 
clayey  throughout, 
calcareous,  tan. 


2)  JARS 

visual  identificatic 


visual 

ideni. 


3)  DRILLING 

0.0  -  61.0,  8 "auger 
refusal  with  auger 
scraping  at  top  of 
limestone.  Fragments 
of  limestone  noted 
on  stinger. 


visual 
iden1 


CLAY .  low  to  medium 
plasticity,  soft  to 
stiff  at  depth,  moist 
to  wet  along  basal 
zone,  calcareous  with 
limy  nodules  and  blebs 
in  section  especially 
below  30 .0}  sandy 
especially  along  topac 
section,  tan. 


CLAY,  medium  to  high 
plasticity,  stiff, 
wet,  calcareous  with 
limy  nodules  and  bleb 
throughout,  reddish- 
brown. 


M6  FORM  113* 

MAH  71  ' 


rnumnjBcwm 


MBLUM6L0C 


GENERAL  DYNAMICS  _ _ 


PALUXY  AQUIFER  INVESTIGATION 


KM  09  MOA.C 
^yW  TIC**.  QlNCUNM. 


TM1CKMUS  09  OVKftaUROCN 


TOTAL  OCRTN  09  MOlK 


mm 


I K }  * • '  rFLZ.T*i£H  J.  LI  IT  *'  T  rn  i t.-ws  m  *' . II 4 


FAILING  1500 


14.  TOTAL  MNMCK  COM  OOXC1 


l«.  KLKVATIOM  wound  vatk* 


*4.  OATS  HOLS 


3/6/86 


ASPHALT,  good  conditio 

0.6  to  i.i- 

SAND.  fine  to  coarse 
grained,  loose,  dry, 
clayey,  brown. 


1)  During  auger ing 
free  water  measured 
at  37.0ft.  below  | 
grade . 

-Static  water  level 
taped  at  3^‘Oft 
below  grade. 


SRAVEL- .Tina  to  poarsi 
grained,  angular  to 
subangular,  loose  to 
medium  dense,  moist, 
clayey,  sandy,  tan. 


VlSUi 

idenb. 


2)  JARS 

visual  identificati 


SAND,  fine  grained, 
loose,  moist,  very 
clayey,  tan. 

19.0  to  21.0- 


CLAY.  low  to  medium 
plasticity,  soft  to 
stiff, ®»ndy,  tan. 

21.0  to  2 


SAND,  fine  grained, 
loose,  moist,  clayey, 
slightly  gravelly, 
tan. 


CLAY,  medium  to  high 
plasticity,  stiff, 
moist  to  wet  along 
basal  section, 
calcareous  with  limy 
nodules  and  blebs  in 
section,  tan. 


.3)  DRILLING  . 

0.0  -  48.0,  8”auger 
refusal  with  auger 
scraping  at  top  of 
limestone.  Fragment: 
of  limestone  noted 
on  stinger. 


BtG  FORM  18  36  PftCVIOUt  KOlTIOMt  AM  09 
MARTI 

<nUU9tLVC*HT) 


^  1836  "WOWS  CD*T10H«  A««  OMOUITt- 


(T*A*tLuc  nry 


milling  loc 


GENERAL  DYNAMICS 


3  JrUllUJBniWLmW 


PALUXY  AQUIPER  INVESTIGATION 


DIRECTION  OF  MOLE 

[3»MTIC*L  r~lt*G<C<M«0  _ 


THICKNESS  OK  OVERDUROEN 


i.~a  lv  ;  t riui-'T' in 


AILING  1500 


14.  TOT  ML.  N4JRRER  CONK  MXU 


IS.  ELEVATION  OROMNO  WATER 


IS.  OATS  HOCE 


uMOtarwRSED 

0 


I CONRLITIO 


*7*971-1 


0.0  to  0.4 


ASPHALT,  good  conditic 


0.4  to  1 


1)  During  augering 
free  water  measure 
1  31.0*  below  grad 
-Static  water  level 
taped  at  32.8  ft. 
below  grade. 


2)  JARS 

visual  identif icatio 


CLAY,  medium  plasticil 
soft  to  stiff  in 
zones,  moist  to  wet 
along  basal  section, 
sandy  along  topmost 
section  with  strongly 
arenaceous  zones  note 
3  11.0*14.0!  16.0’-18 


0.0  -  35-0,  8 "auger 
refusal  at  top  of 
coarse  basal  gravel 

4"i.d.  casing  set 
at  top  of  gravels. 
Annulus  filled  with 
bentonite  to  grade. 

35.0  -  238.6,  33" 
fishtail  to  depth. 

Remarks i 

A)  No  hydraulics  us 
in  drilling  through 
upper  and  lower 
Paluxy  to  top  of 
Glenrose  dolomite i 
exceptions i  98.0-98 


0HLUM6  LOS  |  SOUTHWESTERN 


»:  it!  r  Ti.uT^iiigw^aiitaaiaa^^M 


to  61.2 


SANDSTONE,  very  fine 
grained,- siltg, 
calcareous,  soft, 
(logged  through 
cuttings  and  E-log). 

61.2  to  73.0- 


SHALE.  dark  gray, 
arenaceous  with 
abundant  sandstone 
seams  and  stringers 
in  section,  soft, 
(logged  through 
cuttings  and  E-log) . 


SANDSTONE,  fine  to 
coarse  grained,  silty, 
calcareous,  shaly 


SHALE,  dark  gray, 
inferred  sandstone 
stringers  and  seams 
in  section,  soft, 
(logged  through  E-log 
and  cuttings). 


to  112,0 


SANDSTONE,  fine 
grained,  silty, 
calcareous,  inferred 
shale  stringers  in 
section,  soft. (logged 
through  cuttings  and 
E-log). 

112.0  to  166.0- 


SANDSTONE.  fine  to 
coarse  grained,  silty 
calcareous,  soft, 
(logged  through  E-|og 
and  cuttings) . 


SHALE,  dark  gray, 
soft. (logged  through 
E-log) . 


**  1834  m vi out  turnout  «»«  a 

mutHHaCMHT) 


D)  After  19*  hags 
used  in  grouting, 
an  initial  grout 
level  of  2.0ft  belov 
grade  was  noted. 
Tremie  pipe  was 
subsequently  removec 
A  final  grout  level 
of  10.0ft  below  grac 
was  noted  at  plus 
20  hours.  An  additic 
One-half  bag  of 
cement  was  used  to 
grout  to  grade  -usirie 
the  same  1 i 7  grout 
ratio. 

JS)  All  auger  cuttin 
,  were  removed  and 
*■  stored  in  sample  be 

P)  Two  samples  of 
drill  vrtiter  obtainec 
for  analysis  by  SWD 
lab. 

G)  Boring  offset  7.C 
due  east. 


pfttvtout  tot  non*  am  owoccts. 
cnuuru.vc*BT) 
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APPENDIX  II 


REPORTS  OF  MONITOR  WELL 
ANALYTICAL  RESULTS 


RECEIVED 
SEP  2  1  ‘335 

UAP.X  l  A3-0CIATE5.  INC. 


BROWN  AND  CALDWELL 


ANALYTICAL  LABORATORIES 


LOG  NO:  P8 5-08-419 

Received:  29  AUG  85 
Reported:  18  SEP  85 


David  R.  Hargis 
Hargis  &  Associates,  Inc. 

1735  East  Fort  Lowell  Road,  Suite  5 
Tucson,  Arizona  85719 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION,  GROUND  HATER  SAMPLES 


DATE  SAMPLED 


08-419-1  HH-52 
08-419-2  HM-53 
08-419-3  P-11M 


27  AUG  65 

27  AUG  85 

28  AUG  85 


PARAMETER 

08-419-1 

08-419-2 

08-419-3 

6? *e/ Neutral  Extractables 

.raction 

09/02/85 

09/02/85 

09/02/65 

Date  Analyzed 

09/14/85 

09/15/85 

09/15/85 

Benzidine,  ug/L 

<.40 

<40 

<40 

Dibutyl phthalate,  ug/L 

<.50 

<.50 

<50 

Dimethylphthalate,  ug/L 

<.25 

<.25 

<25 

M-Nitrosodi-n-propylamine.  ug/L 

<.40 

<.40 

<40 

N-Nitrosodimethylamine,  ug/L 

<.80 

<80 

<80 

Naphthalene,  ug/L 

<10 

10 

<10 

Other  Base/Neutral  Extractables, 

ao 

<10 

<10 

Semi -Quantified  Results  ** 

Total  C9-C15  Aromatic  Compounds,  ug/L 

— 

400 

— 

**  Quantification  based  upon  comparison  of  total  ion  count  of  the  compound  with 
that  of  the  nearest  internal  standard. 


LOG  NO:  P85-08-419 


Received:  29  AUG  85 
Reported:  18  SEP  85 


David  R.  Hargis 
Hargis  &  Associates,  Inc. 

1735  East  Fort  Lowell  Road,  Suite  5 
Tucson,  Arizona  85719 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION,  GROUND  HATER  SAMPLES 

DATE  SAMPLED 

08-419-1  HM-52 

27  AUG  85 

08-419-2  HM-53 

27  AUG  85 

08-419-3  P-11M 

28  AUG  85 

PARAMETER 

08-419-1 

08-419-2 

08-419-3 

Purgeable  Priority  Pollutants 

raction 

09/08/85 

09/08/85 

09/08/85 

acrolein,  ug/L 

ao- 

ao 

<10 

Acrylonitrile,  ug/L 

<10 

ao 

<10 

Bromodichloromethane ,  ug/L 

2 

a 

a 

Chloroform,  ug/L 

3 

a 

a 

Trichloroethylene,  ug/L 

2 

a 

a 

Other  Purgeable  Priority  Pollutants, 

a 

a 

a 
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BROWN  AND  CALDWELL 


ANALYTICAL  LABORATORIES 


RECEIVED 
SEP  1 4 1985 

HARGIS  &  ASSOCIATES.  INC. 


LOG  NO:  P8 5-09-090 

Received:  07  SEP  85 
Reported:  12  SEP  85 


David  R.  Hargis 
Hargis  &  Associates,  Inc. 

1735  East  Fort  Lowell  Road,  Suite  5 
Tucson,  Arizona  85719 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION,  AQUEOUS  SAMPLES  DATE  SAMPLED 


09-0^0-1  P-ll(M) ) 

05 

SEP 

85 

09-090-2  P-ll(U) 

05 

SEP 

85 

09-090-3  HM-84 

05 

SEP 

85 

PARAMETER 

09-090-1 

09-090-2 

09-090-3 

R  *eable  Priority  Pollutants 

CrSCtlOA 

09/11/85 

03/11/85 

09/11/85 

Acrolein,  ug/L 

<10 

<10 

<10 

Acrylonitrile,  ug/L 

<10 

<10 

<10 

Methylene  Chloride,  ug/L 

<1 

15 

3 

Toluene,  ug/L 

<1 

64 

<1 

Other  Purgeable  Priority  Pollutants, 

<1 

<1 

<1 

» 

I 


Edward  Nilson^Laboratory  Director 
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BROWN  AND  CALDWELL 


ItWfc  w  t 


HilSuiS  &  ASSOCIATES.  INC. 


ANALYTICAL  LABORATORIES 


LOG  WO:  P85-10-231 

Received:  14  OCT  85 
Reported:  01  NOV  85 


Peter  Quinlan 

Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO 

SAMPLE  DESCRIPTION 

,  GROUND  HATER  SAMPLES 

DATE  SAMPLED 

10-231-1 

P-11U 

10  OCT  85 

10-231-2 

P-11M 

10  OCT  85 

10-231-3 

P-12* 

10  OCT  85 

10-231-4 

HM-36 

11  OCT  85 

10-231-5 

HM-37 

10  OCT  85 

PARAMETER 

10-231-1 

10-231-2 

10-231-3 

10-231-4 

10-231-5 

Purgeable  Priority  Pollutants 

Extraction 

10/24/85 

10/24/85 

10/25/85 

10/23/85 

10/25/85 

Acrolein, 

ug/L 

<10 

<10 

<10 

<10 

<100 

Acrylonitrile,  ug/L 

<10 

<10 

<10 

<10 

<100 

Trichloroethylene,  ug/L 

<1 

<1 

<1 

1 

340 

Toluene, 

ug/L 

70 

<1 

<1 

<1 

<10 

trans-l,2-Dichloroethylene,  ug/L  <1 

<1 

<1 

<1 

90 

Other  Purgeable  Priority 

<1 

<1 

<1 

<1 

<10 

Pollutants, 


3?3  SOUTH  fair  oaks  AVENUE  PASADENA  CA  91105  (•18)795-7553  (2131  68! -A6SS 


LOG  NO:  P85-12-201 


Received:  13  DEC  85 
Reported:  03  JAN  86 


Peter  T.  Quinlan 
Hargis  &  Associates,  Inc. 

2223  Avenlda  de  la  Playa  Suite  300 
La  Jolla.  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES  DATE  SAMPLED 


12-201-2  P-12U 

12-201-3  French  Drain  #1 

12-201-4  Drain  Pipe 

12  DEC  85 
11  DEC  85 
11  DEC  85 

PARAMETER 

12-201-2 

12-201-3 

12-201-4 

B/N.A  Ext.  Priority  Pollutants 

Extraction 

12/16/85 

12/16/85 

12/16/85 

Date  Analyzed 

12/19/85 

12 '20/85 

12/20/85 

1,2-Dichlorobenzene,  ug/L 

<10 

67 

130 

1,4 -Dichlorobenzene,  ug/L 

<10 

10 

18 

2,4-Dimethylphenol,  ug/L 

<10 

<10 

10 

2,4-Dinitrophenol,  ug/L 

<25 

<25 

<25 

2-Methyl-4,6-dintrophenol,  ug/L 

<50 

<50 

<50 

4-Nitrophenol,  ug/L 

<25 

<25 

<25 

Benzidine,  ug/L 

<40 

<40 

<40 

Dibutylphthalate.  ug/L 

<50 

<50 

<50 

Dimethylphthalate ,  ug/L 

<25 

<25 

<25 

N-Nitrosodi-n-propylamine,  ug/L 

<40 

<40 

<40 

N-Nitrosodimethylamine,  ug/L 

<80 

<80 

<80 

Naphthalene,  ug/L 

<10 

<10 

14 

Other  B/N,A  Ext.  Priority  Pollutants. 

<10 

<10 

<10 

Semi-Quantified  Results  ** 

A  Terpenol,  ug/L 

— 

— 

20 

Total  C8-C35  Hydrocarbons,  ug/L 

— 

— 

10,000 

Total  Unidentified  Compounds,  ug/L 

— 

60 

— 

Tetramethyl  Butyl  Phenol,  ug/L 

— - 

10 

— - 

**  Quantification  based  upon  comparison  of  total 
that  of  the  nearest  internal  standard. 

ion  count  of 

the  compound  with 

3^3  COUTH  FAIR  OAKS  AVENUE  PASA06NA  CA9IT05  i8»8l  795-  7553  t2»3l  6814655 


LOG  NO:  P85-12-201 


Received:  13  DEC  85 
Reported:  03  JAN  86 


Peter  T.  Quinlan 
Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla.  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION  .  GROUND  HATER  SAMPLES 

DATE  SAMPLED 

12-201-2  P-12U 

12  DEC  85 

12-201-3  French  Drain  #1 

11  DEC  85 

12-201-4  Drain  Pipe 

11  DEC  85 

PARAMETER 

12-201-2 

12-201-3 

12-201-4 

Purgeable  Priority  Pollutants 

Extraction 

12/21/85 

12/20/85 

12/21/85 

1,1,1-Trichloroethane,  ug/L 

<1 

23 

<25 

1, 1 -Diehl oroethylene,  ug/L 

<1 

15 

48 

Acrolein,  ug/L 

<10 

<100 

<250 

Acrylonitrile,  ug/L 

<10 

<100 

<250 

Benzene,  ug/L 

<1 

<10 

25 

Chlorobenzene,  ug/L 

<1 

27 

40 

Ethylbenzene,  ug/L 

<1 

66 

25 

Tetrachloroethylene,  ug/L 

<1 

03 

180 

Trichloroethylene,  ug/L 

<1 

1000 

1200 

Toluene,  ug/L 

<1 

250 

950 

Vinyl  Chloride,  ug/L 

<1 

2800 

11,000 

trans-1.2-Dichloroethylene,  ug/L 

<1 

7500 

25,000 

Other  Purgeable  Priority  Pollutants, 

<1 

<10 

<25 

Semi -Quantified  Results  ** 

Xylene  Isomers,  ug/L 

— 

— 

100 

**  Quantification  based  upon  comparison  of  total  ion  count  of  the  compound  with 
that  of  the  nearest  internal  standard. 


LOG  NO:  P85-12-201 

Received:  13  DEC  85 
Reported:  03  JAN  86 


Peter  T.  Quinlan 
Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 


LOG  NO 

REPORT  OF  ANALYTICAL  RESULTS 

SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 

Project:  250 

DATE  SAMPLED 

12-201-2 

P-12U 

12  DEC  85 

12-201-3 

French  Drain  *1 

11  DEC  85 

12-201-4 

Drain  Pipe 

11  DEC  85 

PARAMETER 

12-201-2 

12-201-3  12-201-4 

<1 

32 


PARAMETER 

Total  Fuel  Hydrocarbons,  mg /L 
Oil  and  Grease.  mg/L 


<1 

14 


4 

120 


r 


1 

» 

> 

LOG  NO: 

P66 -01-154 

Received 

:  10  JAN  86 

► 

Reported 

:  23  JAN  86 

Peter  T  Quinlan 
Hargis  &  Associates, 

Inc. 

V  2223  Avenida  de  la  Playa  Suite  300 

La  Jolla,  CA  92037 

Project:  250 

i 

t 

REPORT  OF  ANALYTICAL  RESULTS 

|  LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  WATER  SAMPLES 

DATE  SAMPLED 

01-154-11  P-10  Upper 

08  JAN  86 

01-154-12  P-10  Middle 

08  JAN  86 

01-154-13  P-11  Upper 

09  JAN  86 

01-154-14  P-11  Middle 

09  JAN  86 

01-154-15  P-12  Middle 

09  JAN  86 

PARAMETER 

01-154-11 

01-154-12  01- 

154-13 

01-154-14 

01-154-15 

I  Purgeable  Priority  Pollutants 

Extraction 

01/13/86 

01/13/86  01/13/86 

01/13/86 

01/14/86 

Acrolein,  ug[/L 

<10 

<10 

<10 

<10 

<10 

Acrylonitrile.  ug/L 

<10 

<10 

<10 

<10 

<10 

trans-1 . 2-Dichloroethylene , 

ug/L  4 

<1 

<1 

<1 

a 

i  Other  Purgeable  Priority 

r  Pollutants, 

<1 

a 

a 

<1 

a 
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LOG  NO:  PB6-01-154 


Received:  10  JAN  86 
Reported:  23  JAN  86 


Peter  T  Quinlan 
Hargis  6  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES  DATE  SAMPLED 


01-154-24  P-12  Upper 

09  JAN  86 

PARAMETER 

01-154-24 

Oil  and  Grease,  ag/L 

9 

Total  Fuel  Hydrocarbons,  mg/L 

<1 

Purgeable  Priority  Pollutants 

Extraction 

01/14/86 

1,1,1-Trichloroethane,  ug/L 

62 

Acrolein,  ug/L 

<10 

Acrylonitrile,  ug/L 

ao 

Other  Purgeable  Priority  Pollutants, 

a 

B/N,A  Ext.  Priority  Pollutants 

Extraction 

01/13/86 

Date  Analyzed 

ul/16/86 

2 . 4 -Dini t rophenol ,  ug/L 

v25 

2-Methyl-4,6-dintrophenol,  ug/L 

\50 

4-Nitrophenol,  ug/L 

<.25 

Benzidine,  ug/L 

<.40 

Dibutylphthalate,  ug/L 

\50 

Dimethylphthalate,  ug/L 

<.25 

N-Nitrosodi-n-propylamine,  ug/L 

<40 

N-Nitrosodinethylamine,  ug/L 

<>80 

Other  B/N,A  Ext.  Priority  Pollutants, 

ao 

373  SOUTH  FAIR  OAKS  AVENUE  PASAOENA  CA9110S  1818)795-7553  ,2131681  *655 
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LOG  MO:  P86-04-079 


Received:  04  APR  86 
Reported:  22  APR  86 


David  R.  Hargia 
Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO 

SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 

DATE  SAMPLED 

04-079-24 

P-9  Middle 

02  APR  86 

04-079-25 

P-10  Upper 

03  APR  86 

04-079-26 

P-10  Middle 

03  APR  86 

04-079-27 

P-11  Middle 

02  APR  86 

04-079-28 

French  Drain  #1 

03  APR  86 

PARAMETER 

04-079-24  04-079-25  04-079-26 

04-079-27  04-079-28 

Purgeable  Priority  Pollutants 


Extraction  04/14/86 

04/14/86 

04/14/86 

04/14/86 

4/15/86 

1,1,1-Trichloroethane,  ug/L 

<1 

<1 

<1 

<1 

89 

Acrolein,  ug/L 

<10 

<10 

<10 

<10 

<500 

Acrylonitrile,  ug/L 

<10 

<10 

<10 

<10 

<500 

Chloroform,  ug/L 

<1 

<1 

<1 

<1 

59 

Tetrachloroethylene,  ug/L 

<1 

<1 

<1 

<1 

210 

Trichloroethylene,  ug/L 

<1 

<1 

<1 

<1 

4200 

Vinyl  Chloride,  ug/L 

<1 

<1 

<1 

<1 

1300 

trans-l,2-Dichloroethylene,  ug/L 

<1 

4 

<1 

<1 

24,000 

Other  Purgeable  Priority 

<1 

<1 

<1 

<1 

<50 

Pollutants, 


373  SOUTH  FAIR  OAKS  AVENUE  PASADENA  CA  9)  105  <8  >3)  795  7553  <213)6314655 


LOG  NO:  P86-04-12B 


Received:  08  APR  86 
Reported:  25  APR  86 


Peter  T  Quinlan 
Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 

f 


LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES  DATE  SAMPLED 


04-128-37  HM-92 

04-128-38  P-2 

04-128-39  P-3 

04-128-40  P-11  Upper 
04-128-41  P-12  Upper 

07  APR  86 
05  APR  86 
06  APR  86 
05  APR  86 
06  APR  86 

PARAMETER 

04-128-37 

04-128-38 

04-128-39 

04-128-40 

04-128-41 

Purgeable  Priority  Pollutants 
Extraction 

4/17/86 

4/17/86 

4/17/86 

4/18/86 

4/18/86 

1,1,1-Trichloroethane,  ug/L 

<1 

<1 

<1 

<1 

56 

Acrolein,  ug/L 

<10 

<10 

<10 

<10 

<10 

Acrylonitrile,  ug/L 

<10 

<10 

<10 

<10 

<10 

Chloroform,  ug/L 

2 

<1 

2 

<1 

<1 

Toluene,  ug/L 

2 

<1 

8 

<1 

<1 

Other  Purgeable  Priority 

<1 

<1 

<1 

<1 

<1 

Pollutants, 

► 

i 

► 

r 


373  SOUTH  FAIR  OAKS  AVENUE  PASAOENA  CA  91105  >8181  795  7553  '2131  681  4655 


LOG  NO:  P86-04-128 


Received:  08  APR  86 
Rep  'ted:  25  APR  86 


Peter  T  Quinlan 
Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO 

SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 

DATE  SAMPLED 

04-128-42 

P-12  Middle 

06  APR  86 

04-128-43 

Cooling  Tower  Influent 

06  APR  86 

04-128-44  Cooling  ToNer  Effluent  06  APR  86 


PARAMETER  .  04-128-42  04-128-43  04-128-44 


Purgeable  Priority  Pollutants 

Extraction 

4/18/86 

4/18/86  - 

4/1B/86 

1,1,1-Trichloroethane,  ug/L 

<1 

51 

3 

1,1-Dichloroethylene,  ug/L 

<1 

14 

<1 

Acrolein,  ug/L 

<10 

<100 

<10 

Acrylonitrile,  ug/L 

<10 

<100 

<10 

Chloroform,  ug/L 

<1 

12 

<1 

Tetrachloroethylene,  ug/L 

<1 

29 

2 

Trichloroethylene,  ug/L 

<1 

1800 

94 

Vinyl  Chloride,  ug/L 

<1 

150 

<1 

trans-l,2-Dichloroethylene,  ug/L 

<1 

3000 

150 

Other  Purgeable  Priority  Pollutants, 

<1 

<10 

<1 

373  SOUTH  FAIR  OAKS  AVENUE  PASADENA  CA  91105  (818)795  7553  (213)  681  4655 


LOG  NO:  P86-04-220 


Received:  10  APR  86 
Reported:  15  KAY  86 


Sam  Killians 

Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 
LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 


04-220-6  P-13  Upper 


PARAMETER  04-220-6 


Oil  and  Grease,  ng/L  <5 

Alkalinity 

Carbonate  Aik  (as  CaC03),  ng/L  40 

Bicarb  Aik  (as  CaC03),  mg/L  210 

Hydroxide  Aik  (as  CaC03),  ng/L  0 

Other  Alkalinity,  <10 

Total  Fuel  Hydrocarbons,  ng/L  <1 

Purgeable  Priority  Pollutants 

Extraction  04/20/86 

Acrolein,  ug/L  <10 

Acrylonitrile,  ug/L  <10 

Other  Purgeable  Priority  Pollutants,  <1 


DATE  SAMPLED 


09  APR  86 


373  SOUTH  FAIR  OAKS  AVENUE  PASADENA  CA  91 105  (818)  795-  7553  (213)  681  -4655 


LOG  NO:  P86-04-220 


Received:  10  APR  86 
Reported:  15  NAY  86 


Sam  Williams 

Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 


REPORT  OF  ANALYTICAL  RESULTS 
LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 


Project:  250 


DATE  SAMPLED 


B/N,A  Ext.  Priority  Pollutants 
Extraction 
Date  Analyzed 
2,4-Dinitrophenol,  ug/L 
2-Methyl-4,6-dintrophenol,  ug/L 
4-Nitrophenol ,  ug/L 
Benzidine,  ug/L 
Dibutylphthalate,  ug/L 
Dimethylphthalate,  ug/L 
N-Nitrosodi-n-propylamine,  ug/L 
N-Nitrosodimethylasiine,  ug/L 


4/14/86 

4/17/86 

<25 

<50 

<25 

<40 

<50 

<25 

<40 

<80 


373  SOUTH  FAIR  OAKS  AVENUE  PASADENA  CA  91105  (818)  795-7553  (213)  681  4655 


LOG  NO:  PB6-04-220 


Received:  10  APR  86 
Reported:  15  KAY  86 


Saa  Killians 

Hargis  6  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 
LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 


04-220-6  P-13  Upper 


PARAMETER  04-220-6 


Magnesium,  mg/L  <0.067 
Copper,  mg/L  <0.02 
Iron,  mg/L  <0.2 
Manganese,  mg/L  <0.01 
Potassium,  mg/L  20 
Sodium,  mg/L  81 
Zinc,  mg/L  0.21 
Arsenic,  mg/L  <0.0075 
Cadmium,  mg/L  <0.009 
Mercury,  mg/L  <0.0005 
Selenium,  mg/L  <0.0056 
Strontium,  mg/L  2.9 
Chromium,  mg/L  <0.03 
Lead,  mg/L  0.038 
Dissolved  Digestion,  Date  04/29/86 
Calcium  (EDTA  Titration),  mg/L  170 
Chloride,  mg/L  240 
Surfactants,  mg/L  <0.1 
pH,  Units  11.5 
Sulfate,  mg/L  26 
Specific  Conductance,  umhoB/cm  1600 
Filterable  Residue  (TDS),  mg/L  720 
Nitrate  (as  N03),  aig/L  <4 


DATE  SAMPLED 

OB  .  Ftk> 


373  SOUTH  FAIR  OAKS  AVENUE  PASADENA  CA  9t  105  (818)795-7553  (213)681  <655 


LOG  NO:  P86 -05-179 


Received:  09  MAY  86 
Reported:  10  JUN  B6 


Peter  Quinlan 

Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO 

SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 

DATE  SAMPLED 

05-179-22 

P-13  Upper 

08  MAY  86 

PARAMETER  05-179-22 


Oil  and  Grease,  ng/L 

<5 

Total  Fuel  Hydrocarbons,  mg/L 

<1 

Purgeable  Priority  Pollutants 

Extraction 

05/17/86 

Acrolein,  ug/L 

<10 

Acrylonitrile,  ug/L 

<10 

Methylene  Chloride,  ug/L 

8 

• 

Other  Purgeable  Priority  Pollutants, 

<1 

Base/Neutral  Extractables 

Extraction 

05/15/86 

Date  Analyzed 

06/06/86 

Benzidine,  ug/L 

<40 

Dibutylphthalate,  ug/L 

<50 

Diaethylphthalate,  ug/L 

<25 

N-Nitrosodi-n-propylamine,  ug/L 

<40 

N-Nitrosodimethylaaine,  ug/L 

<80 

Other  Base/Neutral  Extractables, 

<10 

r 


teHKuirm 
CHfUICAl  AMAl  rsis 

nrmcuu 


LABORATORIES.  IRC. 

J.  J.  EGUN,  REG.  CHEM.  ENG* 

4100  PIERCE  RD.t  BAKERSFIELD,  CALIFORNIA  93308  PHONE  327-491 1 


Hargis  &  Associates,  Inc. 

2223  Avenue  De  La  Playa,  Suite  300 
La  Jolla,  California  92037 


Date  Reported:  6/12/86 
Date  Received:  5/9/86 
Laboratory  No. :  7 140 


Attention:  Alan  Wylie 


Job  #250 


WATER  ANALYSIS 

Sample  Description:  5/7/86  Well  P-12  Upper  20:20 


Constituents 

mq/liter 

Iron 

0.13 

Manganese 

0.06 

Arsenic 

(-) 

0.01 

Copper 

(-) 

0.01 

Zinc 

0.41 

Barium 

(-) 

0.5 

Cadmium 

(-) 

0.005 

Total  Chromium 

(-) 

0.01 

Lead 

(-) 

0.01 

Mercury 

(-) 

0.0002 

Seleni urn 

(-) 

0.005 

Silver 

(-) 

0.01 

Antimony 

(-) 

1.0 

Beryl  1 ium 

(-) 

0.01 

Nickel 

(-) 

0.05 

Thai  1  ium 

(-) 

05 

Molybdenum 

(-) 

0.1 

Strontium 

1.6 

(-)  refers  to  "less  than" 

B  C  LABORATORIES,  INC. 


RECEIVED 

JUN1  3  '86 


HAWIS  4-  ASSOCIATES,  INC 
LA  JOLLA,  CA 


AGMCUl  TURl 


chimicai  ami  rsis 


nmum 


LABORATORIES,  IRC. 

i.  1.  EGUN,  f£G.  CHEM.  ENGI. 

41 00  PIERCE  RD.,  BAKERSFIELD,  CALIFORNIA  93308  PHONE  327-49 1 1 


Hargis  &  Associates,  Inc. 

1735  East  Fort  Lowell  Road,  Suite  5 
Tucson,  Arizona  85719 

Attention:  Alan  Wylie 


Date  Reported:  6/12/86 
Date  Received:  5/9/86 
Laboratory  No. :  7141 

Job  tt  250 


WATER  ANALYSIS 


Sample  Description:  5/7/86  Well  P-13  Upper  18:40 


Const i tuents 


Calcium 
Magnes i urn 
Sod i urn 
Potass i urn 
Carbonate 
Bicarbonate 
Chloride 
Sul  fate 
N i trate 
Fluoride 
I  ron 

Manganese 
Arsen  i  c 
Copper 
Zinc 

Total  Dissolved  Solids  @  180°C 
Bari  urn 
Cadmi urn 

Total  Chromium 

Lead 

Mercury 

Sel en i urn 

S  i  i ver 

Boron 

Silica 

Ant imony 

Be  ry  1 1  i  urn 

Nickel 

Tha Ilium 

Molybdenum 

St  ront i urn 


epm 

mq/1 i ter 

~TT2  8 

40  ” 

6.00 

120. 

0.00 

0.03 

3.39 

78. 

0.54 

21. 

1.45 

43.4 

0. 

0. 

4.12 

146. 

1.06 

51. 

(-)  0.01 

0.4 

0.55 

0.64 

.  0.06 
(-)  0.01 
0.14 
4.4 
710. 

(-)  0.5 
(-)  0.005 

(-)  0.01 

0.17 

(-)  0.0002 
(-)  0.005 
(-)  0.01 
(-)  0.10 
18. 

(-)  1.0 
(-)  0.01 
(-)  0.05 
(-)  0.5 

(-)  0.1 
1.1 


pH 

Electrical  Conductivity,  Micromhos/cm 
(-)  refers  to  "less  than" 


11.1 

1,550. 


RECEIVED 


JUKI  3 '86 


BY 


HARGIS  +  ASSOCIATES,  INC. 
LA  JOLLA,  CA 


LOG  NO:  P06-O6-142 


Received:  09  JUN  06 
Reported:  07  JUL  06 


Peter  Quinlan 

Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


[  REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 

DATE  SAMPLED 

06-142-16  HM-21 

05  JUN  06 

06-142-17  HM-30 

04  JUN  06 

06-142-10  HM-53 

04  JUN  06 

06-142-19  P-13  Upper 

05  JUN  06 

'ARAMETEP. 

06-142-16  06- 

•142-17 

06-142-10 

06-142-19 

Oil  and  Grease.  mg'L 

— 

<5 

<5 

<5 

Total  Fuel  Hydrocarbons,  mg'L 

— 

<1 

2 

<1 

i 

E'N.A  Ext.  Priority  Pollutants 

i 

Extraction 

— 

— 

— 

06 '11/06 

Date  Analyzed 

— 

— 

— 

06 '13/06 

2,4-Dinitrophenol,  ug/L 

— 

— 

— 

<25 

2 -Methyl-4, 6-dint rophenol,  ug/L 

— 

— 

— 

<50 

4-Nitrophenol,  ug/L 

— 

— 

— 

<25 

l 

Eenzidine,  ua/L 

— 

— 

— 

<40 

Dibutylphthalate,  ug/L 

— 

— 

— 

<50 

► 

Dimethylphthalate,  ug/L 

— 

— 

— 

<25 

> 

N-Nitrosodi-n-propylamine,  ug/L 

— 

— 

— 

<40 

N-Nitrosodimethylanine,  ug/L 

— 

— 

— 

<00 

t 

Other  E'N,A  Ext.  Priority  Pollutants, 

— 

— 

— 

<10 

\ 

t 

! 


\  _ _ _ 

L  3?3  SOUTH  PAIR  OAKS  AVENUE  PASADENA  CA  91105  <818)  795-7553  <2^3)6814655 


r 


LOG  NO:  P86-06-142 

Received:  09  JUN  86 
Reported:  07  JUL  86 


Peter  Quinlan 

Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 

DATE  SAMPLED 

06-142-16  HM-21 

06-142-17  HM-30 

06-142-18  HM-53 

06-142-19  P-13  Upper 

05  JUN  86 
04  JUN  86 
04  JUN  86 
05  JUN  86 

PARAMETER 

06-142-16  06-142-17 

06-142-18  06-142-19 

Purgeable  Priority  Pollutants 

Extraction 

Acrolein,  ug'L 

Acrylonitrile,  ug/L 
trans-l,2-Dichloroethylene,  ug/L 

Other  Purgeable  Priority  Pollutants, 

06/14/86 

<500 

500 

3850 

<50 

-  06/14/86 

<10 

<10 

<1 

a 

-l  vt  i<  ;  e.  _ 

Edward  Hil3on7~Laboratory  Director 


f 

! 


373  SCU7H  EAlfl  OAKS  AVENUE  PASADENA  CA  91105  (8101795  7553  (2131681-4655 


.  Atmunuu 


CHfMtCAt  AMMYStS 

rente  nun 


LABORATORIES.  inC. 

J.  J.  EGUN,  KEG.  CHEM.  ENGC. 

41 00  PIERCE  RD.,  BAKERSFIELD,  CALIFORNIA  93308  PHONE  327-49 1 1 


Hargis  &  Associates 
1735  East  Fort  Lowell  Road,  Suite  5 
Tucson,  Arizona  85719 
Attention:  Sam  Williams 


Date  Reported:  7/1/86 

Date  Received:  6/9/86 

Laboratory  No. :  8934 

Job  250 


WATER  ANALYSIS 


Sanple  Description:  General  Dynamics  #250  6/5/86  P-13  Upper  SW/CR  16:00 


Constituents 

epm 

Hydroxide 

3.46 

Calcium 

4.40 

Magnesium 

0.01 

Sodium 

3.00 

Potassium 

0.38 

Carbonate 

1.02 

Bicarbonate 

0. 

Chloride 

2.01 

Sulfate 

1.40 

Nitrate 

CO  0.01 

Fluoride 

Iron 

Manganese 

Arsenic 

Copper  > 

Zinc 

Total  Dissolved  Solids  @  180° C 

Barium 

Cadmium 

Total  Chromium 

Lead 

Mercury 

Selenium 

Silver 

Boron 

Silica 

Antimony 

Beryllium 

Nickel 

Thallium 

Molybdenum 

Strontium 


mgAiter 

58.8 

88. 

0.08 

69. 

15. 

30.7 

0. 

71.1 

67. 

CO  0.4 
0.44 
0.16 
0.01 
(O  0.01 
0.02 
1.4 
490. 

CO  0.5 
CO  0.005 
CO  0.01 
0.06 

(O  0.0002 
CO  0.005 
CO  o.oi 
(O  o.io 
22. 

CO  1.0 
CO  o.oi 
CO  0.05 
CO  0.5 
CO  0.1 

0.9 


Electrical  Conductivity, 
Micromhos/cm  @  25  t 
pH 


B  C 
BY 


LABORATORIES,  INC. 

/A  ' 

<7  (J 


'C  j\7 

17 


730. 

10.8 


LOG  NO:  P86-07-212 


Received:  11  JUL  86 
Reported:  29  JUL  86 


Peter  Quinlan 

Hargis  6  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 


REPORT  OF  ANALYTICAL  RESULTS 


Project:  250 


LOG  NO 


SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES 


DATE  SAMPLED 


07-212-20 

P-9  Upper 

10  JUL  86 

07-212-21 

P-9  Middle 

10  JUL  86 

07-212-22 

P-11  Upper 

10  JUL  86 

07-212-23 

P-11  Middle 

10  JUL  86 

07-212-24 

P-12  Upper 

09  JUL  86 

PARAMETER 

07-212-20  07-212-21  07-212-22  07-212-23  07-212-24 

Purgeable  Priority  Pollutants 
Extraction  07/21/86 

1,1,1-Trichloroethane,  ug'L  <1 

Acrolein,  ug/L  <10 

Acrylonitrile,  ug/L  <10 

Other  Purgeable  Priority  <1 

Pollutants, 


07/22/86  07/22/86 


07/22/86 

<1 

<10 

<10 

<1 


07/22/86 

7 

<10 

<10 

<1 


373  SOUTH  FAIR  OAKS  AVENUE  PASAOENA  CA  911(35  (8181  795-7553  (213)681-4655 


1 


LOG  NO:  P86-07-212 


Received:  11  JUL  06 
Reported:  29  JUL  86 


Peter  Quinlan 

Har9is  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS 


LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  HATER  SAMPLES  DATE  SAMPLED 


07-212-25  P-12  Middle 

07-212-26  P-13  Upper 

07-212-27  P-41 

07-212-20  P-48 

07-212-29  P-60 

09  JUL  86 
09  JUL  86 
09  JUL  86 
09  JUL  06 
09  JUL  86 

PARAMETER  07- 

■212-25 

07-212-26 

07-212-27 

07-212-28 

07-212-29 

Purgeable  Priority  Pollutants 

Extraction  07/22/86 

07/22/86 

07/23/86 

07/22/86 

07/22/86 

1,1,1-Trichloroethane,  ug/L 

5 

<1 

51 

30 

20 

1,1,2,2-Tetrachloroethane,  ug/L 

<1 

<1 

20 

<10 

<10 

1,1-Dichloroethane,  ug/L 

2 

<1 

<10 

<10 

<10 

1,1-Dichloroethylene,  ug/L 

<1 

<1 

17 

20 

17 

1,2-Dichloroethane,  ug/L 

<1 

<1 

17 

<10 

<10 

1 , 3-Dichloropropene ,  ug /L 

<1 

<1 

15 

<10 

<10 

Acrolein,  ug/L 

<10 

<10 

<100 

<100 

<100 

Acrylonitrile,  ug/L 

<10 

<10 

<100 

<100 

<100 

Bromod i chloronethane ,  ug/L 

<1 

<1 

21 

<10 

<10 

Benzene,  ug/L 

<1 

<1 

33 

<10 

<10 

Chloroform,  ug/L 

<1 

<1 

<10 

39 

<10 

Ethylbenzene,  ug/L 

<1 

<1 

14 

<10 

<10 

Trichloroethylene,  ug/L 

<1 

<1 

930 

750 

720 

Toluene,  ug/L 

<1 

<1 

16 

<10 

<10 

trans-l,2-Dichloroethylene,  ug/L 

<1 

<1 

1400 

1100 

990 

trans-1, 3-Dichloropropene,  ug/L 

<1 

<1 

19 

<10 

<10 

Other  Purgeable  Priority 
Pollutants, 

<1 

<1 

<10 

<10 

<10 

373  SOUTH  FAI«  OAKS  AVENUE  PASAOENA  CA  91105  (6181795-7553  (213)681  4655 


LOG  NO:  P86-08- 106 


Received:  07  AUG  86 
Reported:  28  AUG  86 


Sam  Williams 

Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS  Page  4 


LOG  NO  SAMPLE  DESCRIPTION  ,  GROUND  WATER 

SAMPLES 

DATE  SAMPLED 

08-106-16  Radar  Range  Seep 

06  AUG  86 

08-106-17  C-3 

06  AUG  86 

08-106-18  C-5 

06  AUG  86 

08-106-19  HM-21 

06  AUG  86 

08-106-20  P-13M 

06  AUG  86 

PARAMETER 

08-106-16  08- 

106-17 

08-106-18 

08-106-19  08-106-20 

Oil  and  Grease,  mg/L 

... 

<5 

<5 

<5 

Total  Fuel  Hydrocarbons,  mg/L  — 

B/N , A  Ext.  Priority  Pollutants 

“  -  “ 

•  -  • 

<1 

Extraction 

— 

— 

— 

08/14/86 

Date  Analyzed 

— 

— 

— 

08/25/86 

2,4-Dinitrophenol,  ug/L 

— 

— 

— 

<25 

2-Metl./l-4,6-dintrophenoi . 

V*6  .'A*  -  -  - 

— 

— 

<50 

4-Nitrophenol,  ug/L 

— 

— 

— 

<25 

Benzidine,  ug/L 

— 

— 

— 

<40 

Dibutylphthalate,  ug/L 

— 

— 

— 

<50 

Dimethylphthalate,  ug/L 

— 

— 

— 

<25 

N-Nitrosodi-n-propylamine, 

Ug/L  - 

— 

— 

<40 

N-Nitrosodimethylamine,  ug/L  --- 

— 

— 

<80 

Other  B/N, A  Ext.  Priority 

Pollutants  — 

... 

— 

<10 

3’3  SC  jTwFAlB  OAKS  AVENUE  PASADENA  CA  91105  («'8>  ?95  '553  iJ'3'6S^«65S 


LOG  NO:  P86-08-106 


Received:  07  AUG  86 
Reported:  28  AUG  86 


Sam  Williams 

Hargis  &  Associates,  Inc. 

2223  Avenida  de  la  Playa  Suite  300 
La  Jolla,  CA  92037 

Project:  250 


REPORT  OF  ANALYTICAL  RESULTS  Page  6 


LOG  NO 

SAMPLE  DESCRIPTION  ,  GROUND  WATER  SAMPLES 

DATE  SAMPLED 

08-106- 

16 

Radar  Range  Seep 

06 

AUG 

86 

08-106- 

17 

C-3 

06 

AUG 

86 

08-106- 

18 

C-5 

06 

AUG 

86 

08-106- 

19 

HM-21 

06 

AUG 

86 

08-106- 

20 

P-13M 

06 

AUG 

86 

PARAMETER  08-106-16  08-106-17  08-106-18  08-106-19  08-106-20 


Purgeable  Priority  Pollutants 


Extraction 

08/16/86 

08/16/86 

08/16/86 

08/16/86 

08/16/86 

Acrolein,  ug/L 

<10 

<10 

<10 

<250 

<10 

Acrylonitrile,  ug/L 

<10 

<10 

<10 

<250 

<10 

Toluene,  ug/L 

<1 

<1 

150 

<25 

<1 

trans- 1 ,2-Dichloroethylene 

,  ug/L  <1 

<1 

<1 

4400 

<1 

Other  Purgeable  Priority 

Pollutants  <1 

<1 

<1 

<25 

<1 

Edvard  Wilson,  Laboratory  Director 


